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Tl cannot assume any responsibility for any circuits shown or 
represent that they are free from patent infringement. 


Information contained herein supersedes afl previously published 
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INTERCHANGEABILITY GUIDE 
(MANUFACTURERS ARRANGED ALPHABETICALLY) 


Direct replacements were based on similarity of electrical and mechanical characteristics as shown in currently published 
data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the user 
should compare the specifications of the substitute device with the specifications of the original. 


Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No 
liability is assumed for damages resulting from the use of the information contained in this list. 


ADVANCED MICRO DEVICES 


EXAMPLE OF NOMENCLATURE 





AM 1489A 
N = Plastic DIP (second source designation for TI Plastic DIP) 
P = Plastic DIP 
J = Ceramic DIP (second source designation for T! Ceramic DIP} 
D = Ceramic DIP 
Ti DIRECT TI CLOSEST TI DIRECT Ti CLOSEST 
AMD REPLACEMENT REPLACEMENT AMD REPLACEMENT REPLACEMENT 

AM1488 SN75188 AM75110 $N75110A 

AM1489 SN75189 AM75207 SN75207 

AM1489A SN75189A AM75208 §N75208 

AM26LS31C AM26LS31C AM7820A $N55182 

AM26LS32C AM26LS32AC AM7830 $N55183 

AM26LS33C AM26LS33AC AM7831 DS7831 

AM26S10C AM26S10C AM7832 DS7832 

AM26S10M AM26S10M AM8T26A N8T26A 

AM26S11C AM26S11C AM8820A SN75182 

AM26S11M AM26S11M AM8830 $N75183 

AM55107B $N55107B AM8831 DS8831 

AM55108B SN55108B AM8832 DS8832 

AM55109 SN55109A AM9614C SN75114 

AM55110 SN55110A AM9614M SN55114 

AM75107B SN75107B AM9615C SN75115 

AM75108B SN75108B AM9615M SN55115 


AM75109 SN75109A 


EXAMPLE OF NOMENCLATURE 


FAIRCHILD 
HA1488C 
HA1489C 
BHA1489AC 
pAST13M 
BAST13C 
BpA8T14M 
BASTI4C 
pA8T23C 
pwA8T24C 
55107AM 
55107BM 
55108AM 
55108BM 
55109M 
55110M 
55121M 
65122M 
55450AM 
55450BM 
55451AM 
55451BM 
75107AC 
75107BC 
75108AC 
75108BC 
75109C 
75110C 
75112C 
75121C 
75122C 
75123C 
75124C 


9636A 


Device Type 


Tl DIRECT 
REPLACEMENT 
SN75188 
SN75189 
SN75189A 
SN55121 
SN75121 
$N55122 
SN75122 
$N75123 
SN75124 
SN55107A 
SN55107B 
SN55108A 
SN55108B 
SN55109A 
SN55110A 
SN55121 
SN55122 
SN55450B 
SN55450B 
SN55451B 
SN55451B 
SN75107A 
SN75107B 
SN75108A ° 
SN75108B 
SN75109A 
SN75110A 
SN75112 
$N75121 
SN75122 
SN75123 
SN75124 


FAIRCHILD 


Package Type 


D = Ceramic DIP 
P = Plastic DIP 
R = Ceramic Mini DIP 
T = Plastic Mini DIP 
F = Flat Package 








Tt CLOSEST 
REPLACEMENT FAIRCHILD 

75150C 
75154C 
75207C 
75208C 
75450AC 
75450BC 
75451AC 
75451BC 
9614M 
9614C 
9615M 
9615C 


9616C 


9617C 


9626C 
9627C 
9634C 
9636AC 
9636AM 
9637AC 
9637AM 
9638C 
9638M 
9640C 
9640M 
9641C 
9641M 
9644C 


Temperature Range 


C = Commercial 
0°C to 70°C or 75°C 
M = Military 

—55°C to 128°C 










TI DIRECT 
REPLACEMENT 
SN75150 
SN75154 
$N75207 
$N75208 
SN75450B 
SN75450B 
SN75451B 
SN75451B 
SN55114 
SN75114 
SN55115 
SN75115 


N8T26A 


uA9636AC 
uA9636AM 
uA9637AC 
uA9637AM 
uA9638C 
uA9638M 
AM26S10C 
AM26S10M 
AM26S11C 
AM26S11M 


Ti CLOSEST 
REPLACEMENT 


SN75188 
SN75150 
SN75152 
SN75154 


SN75189 
SN75189A 


SN75152 
SN75159 


SN75361A 


ITT 
EXAMPLE OF NOMENCLATURE 


ITT 75107A -5 D 


Device Type Temperature Range 






—5=0°C to 70°C N = Plastic DIP 
TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST 
ITT REPLACEMENT REPLACEMENT ITT REPLACEMENT REPLACEMENT 

ITT1488 SN75188 1TT75107B SN75107B 

1TT1489 SN75189 1TT75108A SN75108A 

ITT1489A SN75189A 1TT75108B SN75108B 

ITT55107A SN55107A 1TT75109 SN75109A 

1TT55107B SN55107B 1TT75110 SN75110A 

ITT55108A SN55108A ITT75138 SN75138 

1TT55108B SN55108B {TT75207 SN75207 

ITT55109 SN55109A 1TT75208 $N75208 

ITT55110 SN55110A (TT75450 SN75450B 

ITTS55138 SN55138 11775451 SN75451B 

{TT55450 SN55450B 1TT9614 SN75114 

1TT55451 SN55451B (TT9615 SN75115 

ITT75107A SN75107A 

MOTOROLA 


EXAMPLE OF NOMENCLATURE 


MC 1489A P 
P = Plastic DIP 
L = Ceramic DIP 
F = Flat Package 









TI DIRECT TI CLOSEST TIDIRECT — TI CLOSEST 
MOTOROLA REPLACEMENT REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT 
MC1488 SN75188 MC3481 SN75126 
MC1489 $N75189 MC3485 SN75130 
MC1489A SN75189A MC3486 MC3486 
MC26S10 AM26S10C MC3487 MC3487 
MC26S11 AM26S11C MC55107 SN55107A 
MC3443 SN75138 MC55108 SN55108A 
MC3446 MC3446 MC75107 SN75107A 
SN75160A MC75108 SN75108A 
MC3447 SN75161A MC75109 SN75109A 
SN75162A MC75110 SN75110A 


MC3453 SN75110A 


TI DIRECT Ti CLOSEST TIDIRECT Ti CLOSEST 


MOTOROLA REPLACEMENT REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT 
MC75125 $N75125 MC75451 SN75451B 
MC75127 $N75127 MC8T13 SN75121 
MC75128 §N75128 MC8T14 SN75122 
MC75129 SN75129 MC8T23 $N75123 
MC75140 $N75140 MC8T24 SN75124 
MC75450 SN75450B MC8T26A N8T26A 
NATIONAL 


EXAMPLE OF NOMENCLATURE 


DS 8820A N 
N = Plastic DIP 
J = Ceramic DIP 
W = Flat Package 






TI DIRECT TICLOSEST Ti DIRECT TI CLOSEST 

NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT 

DS1488 SN75188 DS75114 $N75114 

DS1489 SN75189 DS75115 SN75115 

DS1489A SN75189A DS75121 SN75121 

DS26LS31 AM26LS31C 0S75122 SN75122 

DS26LS32 AM26LS32AC DS75123 $N75123 

DS26S10C AM26S10C DS75124 §N75124 

DS26S10M AM26S10M 0S75150 SN75150 

DS26S11C AM26S11C DS75154 SN75154 

DS26S11M AM26S11M 0S75207 SN75207B 

DS3486 MC3486 0S75208 SN75208B 

DS3487 MC3487 DS75361 SN75361A 

DS55107 $N55107B DS75450 SN75450B 

DS55108 SN55108B DS75451 SN75451B 

DS55109 SN55109A DS78LS20 SN55182 

DS55110 SN55110A 0S7820 SN55182 

DS55113 $N55113 DS7820A SN55182 

DS55114 SN55114 DS7830 $N55183 

DS55115 SNS55115 DS7831 DS7831 

0S55121 SN55121 DS7832 DS7832 

0S55122 $N55122 DS8T26A N8T26A 

DS5s5450 SN55450B_ DS88LS20 SN75182 

0S55451 SN55451B DS8820 $N75182 

DS75107 $N75107B DS8820A SN75182 

0S75108 SN75108B DS8830 SN75183 

DS75109 SN75109A DS8831 DS8831 

DS75110 SN75110A DS8832 DS8832 


DS75113 SN75113 


SIGNETICS 


EXAMPLE OF NOMENCLATURE 


SIGNETICS 


DM7820 
DM7830 
OM8820 
DM8830 
MC1488 
MC1489 
MC1489A 
N8T13 
N8T14 
N8T15 
N8T16 
N8T23 
N8T24 


Ti DIRECT 
REPLACEMENT 


N8T26A 


Device Type 


TI CLOSEST 
REPLACEMENT 
SN55182 
SN55183 > 
SN75182 
SN75183 
SN75188 
SN75189 
SN75189A 
SN75121 
SN75122 

§N75150 
SN75152 
SN75123 
SN75124 


A= 14 pin Plastic DIP 
FH = 14 pin Ceramic DIP 
V = 8 pin Plastic DIP 

B= 16 pin Plastic DIP 
FJ = 16 pin Ceramic DIP 







Tl DIRECT 
SIGNETICS REPLACEMENT 
N8T26 N8T26 
N8T26A N8T26A 
§8T13 SN55121 
S8T14 SN55122 
55450B SN55450B 
55451B SN55451B 
758107 
758108 
758207 
758208 
75361A SN75361A 
75450B SN75450B 
75451B SN75451B 


Ti CLOSEST 
REPLACEMENT 


SN75107A 
SN75108A 
§N75207 
SN75208 
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AUSTRALIA, Texas Instruments Australia Ltd: Unit 1A. 5 By- 
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Australia, 02-887-1122:; 6th floor, 60 Albert Road, South 
Melbourne, 3004. Victoria, Australia, 699-5788. 


AUSTRIA, Texas Instruments Ges. m.b.H: Rennweg 17, 1030 
Vienna, Austria, 0222-724186. 


BELGIUM, Texas Instruments S/A: Mercure Centre, Raket- 
straat. Rue De La Fusee 100, 1430 Brussels, Belgium, 
02-7208000. 


BRAZIL, Texas Instrumentos Electronicos do Brasil Ltda: Rua 
Padi celeenennarane: 591 Cep-05469 Sao Paulo, Brazil, 


DENMARK, Texas Instruments A/D: Marielundvej 46£, 2730 
Herlev, Denmark. 02-917400. 


FINLAND, Texas Instruments Finland OY: Fressenkatu 6, P.L. 
$17, 00101 Helsinki 10, Finland. 80-408300. 


FRANCE, Texas Instruments France: La Boursidiere, Bat. A, 
R.N. 186, 92350 Le Plessis Robinson, France, 01-6302343; 
31 Quai Rambaud, 69002 Lyon. France. 078-373585: 1, Av. 
de fa Chartreuse, 38240 Meylan, France, 076-904574; 9, 
Place de Bretange, 35000 Rennes, France, 099-795481; 


TI Worldwide Sales Offices 


MARYLAND: Baltimore 1 Rutherford Pl.. 7133 Rutherford Rd. 
Baltimore, MD 21207. (301) 944-8600. 
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10124 Turin, Italy, 011-832276. 


JAPAN, Texas Instruments Asia Ltd: Aoyama Tower Bidg.. 4, 
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Tokyo, Japan 107, 03-402-6171. 


KOREA, Texas Instruments Supply cambeny. Room 301, 
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LINE DRIVER SELECTION GUIDE 





DRIVERS PAGE 
APPLICATION OUTPUT PEN 


SN55158, SN75158 180 
SN75159 184 
uA9638C 276 


AM26LS31C 
Differential MC3487 

$N55151, SN75151 

SN55153, SN75153 

§N75172 

SN75174 


EIA Committee TR30.1 Differential $N75172 
i 
Draft PN1360 (April 1980) 










EIA Standard RS-422A 








SN75156t 176 
ie a eae 
SN75186t 
[Seer | as 
$N75150 
SN75156t 18 


Sarees 











EIA Standard RS-423A 


EIA Standard RS-232C 
IBM 360/370 Single-Ended 


Differential 
Truture Products. 


+For data sheet see The Interface Circuits Data Book for Design Engineers. 
§ For data sheet, see The Peripheral Driver Data Book for Design Engineers. 


Single-Ended 





| SN75186 | 
$N75123 
$N75126t 
SN75130t 
SN55121, SN75121 
SN75361At 
SN55450B, SN75450B 
SN55451B, SN75451B 
DS7831, DS8831 
DS7831, DS8831 
DS7832, DS8831 
SN55109A, SN75109A 
SN55110A, SN75110A 
SN55113, SN75113 
SN55114, SN75114 
SN55183, SN75183 
SN55450B, SN75450B 
SN75112 










Genera! Purpose 
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LINE RECEIVER SELECTION GUIDE 










APPLICATION 


RECEIVERS PAGE 
INPU 
PER PACKAGE rove ge NUMBER 











































SN75157 177 
ee ee 
AM26LS32AC = 
EIA Standard RS-422A Differential AM26LS33AC 
MC3486 
SN75173 
SN75175 
EIA Committee TR30.1 ; : ee 
| enserac 
ESA Standard RS-423A Single-Ended AM26LS33AC 
MC3486 
SN75173 
SN75175 
po i52 
SN75154 es 
EtA Standard RS-232C Single-Ended SN75189 
SN75189A 
eT URS FET Pe a CE Te 
oak Mak 
SN75127 
§N75129 
§N55122, SN75122 
$N55140, SN75140 
Single-Ended SN55141, SN75141 
SN55142A, SN75142A 
SN55143A, SN75143A 
SN55107A, SN75107A 
SN55107B, SN75107B 
General Purpose SN55108A, SN75108A 
SN55108B, SN75108B 
: ; $N55115, SN75115 
uitierendiel SN55182, SN75182 
$N75207 
$N75207B 
SN75208 
SN75208B 
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LINE TRANSCEIVER SELECTION GUIDE 





TRANSCEIVERS PAGE 
SN75176 
Differential §N75177 ms 
$N75178 233 
SN75176 225 
Differential SN75177 233 
a SE 


SN75160A | 189 
SN75161A_ 195 
SN75162A 195 
$N75136 


Single-Ended 
SN55138, SN75138 


ps5 1634 P02 


$N55116, SN75116 
Differential 












EIA Standard RS-422A 






EIA Committee TR30.1 
Draft PN1360 (April 1980) 







IEEE Standard 488 GPIB 












AM26S10M, AM26S10C 
AM26S11M, AM26S11C 
N8T26 
N8T26A 











General Purpose 









SN55117, SN75117 
SN55118, SN75118 
SN55119, SN75119 









tFuture products. 
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INTERFACING TO IEEE STANDARD 488 GPIB 
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Interfacing to IEEE Standard 488 GPIB 


Because of the large number of manufacturers building programmable instruments that must be easily and economically 
interfaced, there is an overwhelming need for industry-wide standardization. For this reason the General-Purpose Interface 
Bus (GPIB) defined by IEEE Standard 488 has received wide acceptance in a short time with, at present, an estimated 500 
commercially available instruments utilizing the GPIB. IEEE Std 488 has standardized the interface system used to inter- 
connect programmable and non-programmable instruments, computers, and peripherals necessary to build an instrumentation 
system. This allows a user to purchase instruments from many different manufacturers and then connect them together using 
off-the-shelf cable. The GPIB uses a 16-line bidirectional bus that carries data at rates of up to 1 megabytes/second on eight 
lines, and hand-shaking and bus-management signals on the others. Up to 15 instruments can be tied together with a maximum 
line length of 20 meters. A typical interface arrangement is shown in Figure 1. 


GENERAL-PURPOSE INTERFACE BUS 





DEVICE Al SN75160A4 


ABLE TO 
TALK, LISTEN, 
AND 
CONTROL 
(e.9. COMPUTER) 


Hy 


TMS9914 
BUS 
CONTROLLER 






DEVICE A2 SN75160A 
TALK, LISTEN TmS9914 
AND BUS Ss 
CONTROL SN78162A -—|— | 
EE TT = 
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ai 


CONTROLLER 


aie 
VL ; 


DEVICE B 
ABLE TO 
TALK AND 
LISTEN 
{e.g. DIGITAL 
MULTIMETER) 


CONTROLLER 
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SN75160A 
DEVICEC 


ONLY ABLE 
TO LISTEN 


(e.g. PRINTER) 


T™MS9914 
BUS 
CONTROLLER 





on 
2 
pT 
A 
a 
oS 
! 


2 
2 
i 
wa 
= 
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= 
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DEVICE D 


ONLY ABLE 
TO TALK 


TMS9914 


TTETot 


BUS 
CONTROLLER 
(e.g. COUNTER) 


f DATA BUS 
ann Cae 


DATA VALID 
DATA BYTE 
NOT READY FOR DATA 
NOT DATA ACCEPTED \ TRANSFER CONTROL 





INTERFACE CLEAR 
ATTENTION 
SERVICE REQUEST GENERAL INTERFACE 


REMOTE ENABLE MANAGEMENT, 
END-OR-IDENTIFY 


FIGURE 1—TYPICAL INTERFACE ARRANGEMENT 
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INTERFACING TO IEEE STANDARD 488 GPIB 


The TI SN75160 family of bus transceivers is designed to provide the interface between the GPIB (bus) and the bus 
controller. These transceivers may be used with the TMS 9914 bus controller or any of the: other commercially available bus 
controllers. They provide the simplest method of interfacing because each part is tailored to either the 8-line data bus or the 
8-line control bus and they require no extra logic or complicated board layout. All the transceivers in the SN75160 family 
have several features in common. Each driver output has a built-in termination network required by IEEE Std 488 designed 
so that, when power is removed from the transceiver, the output presents a high-impedance to the bus. Also, each receiver has 
a minimum of 400 millivolts hysteresis for additional noise margin. With the SN75160 family it takes only two 20-pin DIP 
packages to get on the GPIB. 


The SN75160A is designed to implement the 8-line data bus 
and is pin-for-pin compatible with the original SN75160 
series but with lower power and faster speeds as illustrated 
in Figure 2. The direction of data flow is controlled by the 


Talk Enable (TE) input. All eight channels are simultaneously 60 
in the receive mode when TE is low, and data is received : 
from the bus and transferred to the bus controller. When TE 50 SN75160 
is in the high state, all eight channels go to the transmit 
mode, and data will be transmitted onto the bus. Each 40 
driver features a totem-pole output which can actively 
30 4750 


drive the bus high or low to give the fastest data rates 
possible. The SN75160A has a Pull-up Enable (PE) input 
which, when taken low, disables the upper stage of all 
eight driver outputs to turn them into open-collector-type 
outputs. The open-collector-output mode does not allow 
data rates as fast as is possible with the totem-pole, but it 
does allow more than one instrument to be transmitting on 40 60 80 100 120 140 160 
the bus at the same time. This feature is used in parallel Maximum Power Per Channel (mW) 
polling where up to eight instruments may be polled 
simultaneously, each responding on a single line of the 
eight-line data bus, thus greatly speeding up the polling 
process. They may then be switched back to the totem-pole 
mode for regular data transmission. 


SN75160A pJ 


Maximum Propagation Delay (ns) 





FIGURE 2 


The SN75161A is used to implement the eight-line control bus. It includes with the Talk-Enable (TE) and Direction-Control 
(DC) inputs the necessary logic to enable each channel in the correct direction for the exchange of bus-management and 
hand-shaking signals. Three of the channels, (NDAC, NRFD, and SRQ) have open-collector driver outputs as required by the 
IEEE Std 488. These lines are always used in a Wired-OR configuration. The other five channels have totem-pole outputs. 


The SN75162A offers an alternate method of implementing the eight-line contro! bus. It is identical to the SN75161A except 
that the direction of the REN and IFC channels is controlled by a separate input called the System Controller (SC). With this 
additional flexibility, control of the entire bus system may be transferred from one instrument to another in multiple- 
controller systems. Because of this extra input the SN75162A is packaged in a 22-pin DIP. 
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EIA STANDARDS 


EIA Standards 


There are two basic methods for electronic communication 
between components of a data processing system: single- 
ended transmission, which uses only one signal line, and 
differential transmission, which uses two signal lines. Single- 
ended transmission is used only for short distances and 
slower data rates since, as line length increases, it is diffi- 
cult to distinguish between a valid data signa! and invalid 
signals, such as ground shifts and noise, introduced by the 
environment. Differential data transmission overcomes 
these problems. Unwanted signals appear as common-mode 
levels and are rejected by the differential line receiver. 

The Electronic Industries Association (EIA) has developed 
several specifications to standardize the interface system in 
data communications. Table 1 shows the key aspects of 
each of these specifications. 

RS-232 was introduced in 1962 and has been widely used 
throughout the industry. It was developed for single-ended 
transmission over short distances at slow data rates. Today’s 
higher-performance systems, demanding data transmission 
at faster rates over longer distances, are rapidly making 
RS-232 inadequate. The newer standard for single-ended 


systems, RS-423, extends the maximum data rate to 
100 kilobits per second (up to 300 feet) and the maximum 
distance to 4000 feet (up to 1 kb/s). It also provides wave 
shaping dependent on data rate and wire length to control 
reflections and radiated emission or cross-talk. Another 
improvement of RS-423 is the requirement for high- 
impedance outputs when component power is off to avoid 
loading the transmission line. 

For data rates over 100 kb/s and for long distances, differ- 
ential transmission should be used to nullify effects of 
ground shifts and noise signals, which appear as common- 
mode voltages on the bus. E!A Standard RS-422 defines a 
differential interface that allows data rates up to 10 Mb/s 
(up to 40 feet) and line lengths up to 4000 feet (up to 
100 kb/s). Line drivers designed to meet this standard 
are capable of transmitting a 2-V-minimum differential 
signal on a twisted-pair line terminated in 100 2. The 
receivers are capable of detecting +200-mV differential 
signals in the presence of common-mode levels from —7 V 
to7V. 


TABLE 1 





SPECIFICATION 


Mode of operation 

Number of drivers and receivers 
allowed on one line 

Maximum cable length 
Maximum data rate. 


Maximum voltage applied to driver output 


Driver output signal 


Draft Standard PN1360 
Differential 
1 Driver, 1 Driver, 1 Driver, 32 Drivers, 
4000 feet 


as0min | oom | san 
Maximum driver output eurrent [Poweron | _—-___[___-- {| __—> | #t00uA id 
fourputsiewrate————~—SSS~S*dt(CRO Viz max | Controlsprovidea | —- +t 











4000 feet 4000 feet 
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EIA STANDARDS 


The main limitations of RS-422 occur in systems where 
output drivers of several components or subassemblies are 
connected to the same bus line. Ideally, only one driver on 
a line should be active (high or low) at a time, and all the 
others should be in a high-impedance state that prevents 
loading the line even when subassembly power is off. RS-422 
does not require that drivers be in a high-impedance state 
except when the power supply is off, and then only for 
common-mode bus voltages from —0.25 volts to 6 volts. 
In systems where large positive and negative common-mode 
signals can appear on the bus, it is necessary that driver 
outputs maintain a high impedance over a wide range of 
common-mode voltage when disabled with power on or 
when power is off, 

Another limitation of RS-422 occurs when more than one 
driver is enabled. The outputs may be in contention (trying 


RS-232C 


1 Driver, 1 Receiver 


i Line Data 
Length Rate 


50 feet 20 kb/s 


RS-423A 


1 Driver, 10 Receivers 


Line Data 

Length Rate 
30 feet 100 kb/s 
10 kb/s 


4000 feet 1kb/s 


to drive the bus to opposite logic states) or there may bea 
large difference in common-mode voltages. In either case, 
relatively large currents can cause excessive power dissipation 
and possible damage. 

E1A Committee TR30.1 is, at the time of this publication, 
drafting a new standard (Project Number 1360) patterned 
after RS-422 (See Figure 1) but specified for multipoint 
interface. It is intended to allow for as many as 32 driver- 
receiver pairs on a data bus otherwise very similar to that 
of RS-422. Key features of the new standard are: 





Up to 32 Components Interfaced to One Bus 

Extended Common-Mode Voltage Range with Power On 
or Off 

Contention Protection for Drivers 

Receiver Sensitivity of 200 millivolts 

Receiver Input Impedance Increased to 12 kQ Min 


RS-422A 


. 1 Driver, 10 Receivers 


Line Data 

Length Rate 
40 feet 10 Mb/s 
1 Mb/s 


4000 feet 100 kb/s 


Draft Standard PN1360 


Up to 32 Driver/Receiver Pairs 


Line Data 
Length Rate 


40 feet 10 Mb/s 
1 Mb/s 


4000 feet 100 kb/s 


FIGURE 1 
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EIA STANDARDS 


The new SN75172 and SN75174 drivers, and SN75173 
and SN75175 receivers are available now for systems 
designed around either RS-422 or present PN1360 require- 
ments. The drivers operate from a single 5-V supply and 
maintain high output impedance with power on or off. 
This improved design was achieved without appreciable 
sacrifice in speed, since they have maximum delay times of 
50 ns and rise and fall times of 80 ns, and the data rate can 
be as high as 4 Mb/s. Also featured is the low maximum 
power requirement of 79 mW per enabled channel and 
53 mW per disabled channel. These drivers provide conten- 
tion protection through positive- and negative-current limit- 
ing and thermal shutdown. Each output is limited to 
—250 mA sink current and to 500 mA source current over 
the maximum output voltage range of —7 V to 12 V, anda 
thermal sensing circuit will cause these devices to go into 
a disabled state whenever the internal temperature exceeds 
approximately 150°C. 

The SN75173 and SN75175 quadruple receivers are similar 
to existing RS-422 receivers but have higher input impe- 
dance and extended common-mode range without any 
sacrifice in sensitivity or speed. They feature +200 mV 
sensitivity over a common-mode input range of +12 V, 
12 kQ input impedance, and 35 ns propagation delay. 
Each receiver has 50 mV input hysteresis for increased 
noise margin. 









Other new devices include the SN75176 transceiver, the 
equivalent of one SN75172 driver and one SN75173 
receiver interconnected (see Figure 2) in a single 8-pin 
package. The SN75177 and SN75178 transceivers are 
designed for use as repeaters to extend the maximum cable 
distance. The.enable controls on all these devices are com- 
plementary to allow bidirectional data communication. 
Figure 1 illustrates how several of these new devices might 
be combined in a typical bus system. The SN75177 and 
SN75178 are connected to form a bidirectional repeater to 
extend the cable length. Other devices interface with 
terminals or MODEMs and drive peripherals. The twisted- 
pair tine should normally be terminated at each end of the 
main wire lengths in 120-Q resistors. 

Texas Instruments manufactures a wide variety of inte- 
grated circuits designed to meet the requirements of EIA 
Standards RS-232C, RS-422A, RS-423A, and draft standard 
PN1360. This variety offers flexibility, choice, and compat: 
ibility that will provide cost-effective solutions to many 
interfacing problems, 


[epu 7 7 He yMopem | | REMOTE "| 
| $N75175  $N75174 | teat. | TERMINAL | 
| ! C BIDIRECTIONAL 1 I 1 
{ { : { REPEATER | I I 
1 t ! SN75177 i ' | 
| | I | 1 I 
3 ! 4 
1 
{ I 7 cv | 
1 | 1 
| | | | i | 
' 1 \ | Mt H 1 1 
{ {14 wa | \ 1 | ow 4 1 I 
NOT SN75178 | | sw75173 | 
Ge ee J L—TERMINAL _ Jj beeen) “eres en a) 
FIGURE 2 
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LINE CIRCUITS 
THERMAL INFORMATION 





THERMAL RESISTANCE 


JUNCTION-TO-CASE JUNCTION-TO-AMBIENT 
THERMAL RESISTANCE THERMAL RESISTANCE 
Resc (CC/W) Rasa (°C/W) 


J ceramic dual-in-line 
(glass-mounted chips) 

J ceramic dual-in-line 
(alloy-mounted chips) 
JG ceramic dual-in-line 
(glass-mounted chips) 
JG ceramic duat-in-linet 
(alloy-mounted chips) 


N plastic dual-in-line 





P plastic dual-in-line 


tin addition to those products so designated on their data sheets, all devices having a type number prefix of “SNC” or “SNM,” or a suffix of 


**/883” have alloy-mounted chips. 
J PACKAGES JG 
PACKAGE 
N PACKAGES P 
PACKAGE 
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LINE CIRCUITS 
THERMAL INFORMATION 





CERAMIC DUAL-IN-LINE PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level! intersects the appropriate derating curve or the maximum Operating free-air temperature, 
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tin addition to those products so designated on their data sheets, al! devices having a type number prefix of “‘SNC” or “SNM", or a suffix of 
“/883" have alloy-mounted chips, 
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LINE CIRCUITS 
THERMAL INFORMATION 





PLASTIC DUAL-IN-LINE PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 
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TI Sales Offices 


ALABAMA: Huntsville, 500 Wynn Drive. Suite 514. Huntsville. 
AL 35805. (205) 837-7530 


ARIZONA: Phoenix, PO Box 35160. 8102 N 23rd Ave . Suite 
A. Phoenix. AZ 85069. (602) 249-1313 


CALIFORNIA: Costa Mesa, 3186) Airway, Costa Mesa. CA 
92626. (714) 540-7311: El Segundo, 831 S$ Dougtas St. El 
Segundo. CA 90245. (213) 973-2571: San Diego. 4333 View 
Ridge Ave . Suite B . San Diego. CA 92123. (714) 278-9600. 
Sunnyvale, PO Box 518, 776 Palomar Ave . Sunnyvale. CA 
94086. (408) 732-1840 


COLORADO: Denver, 9725€ Hampden St . Suite 301. Denver. 
CO 80231. (303) 695-2800 


CONNECTICUT: Hamden, 2405 Whitney Ave . Hamden. CT 
06518. (203) 269-0074 


FLORIDA: Clearwater, 2280U S Hwy 19N . Suste 232. Clear- 
water, FL 33518. (813) 796-1928. Ft. Lauderdale, 2765 N W 
62nd, Suite A. Ft Lauderdale. FL 33309. (305) 973-8502: 
Winter Park, 1850 Lee Ro . Suite 119. Winter Park. FL 32789. 
(305) 644-3535 


GEORGIA: Atlanta, 3300 Northeast Expy . Suite 9. Atlanta. GA 
30341. (404) 452-4600 


ILLINOIS: Arlington Heights, 515 W Algonquin. Arlington 
Heights. It 60005. (312) 640-3 


INDIANA: Ft. Wayne. 2020 Inwood Dr. Ft Wayne. IN 46805 
(219) 424-5174. indianapolis, 2343 S_Lynhurst. Suite J-400. 
Indianapolis. IN 46241, (317) 248-8555 


MARYLAND: Baltimore 1 Rutherford Pl . 7133 Rutherford Re . 
Baltimore. MD 21207. (301) 944-8600 


MASSACHUSETTS: Waltham, RTC (Boston Tech Center) 400-2 
Totten Pond Rd . Waltham. MA 02154. (617) 890-6671 


MICHIGAN: Southfield, Central Park Plaza. 26211 Central Park 
Blvd . Suite 215. Southfield. MI 48076. (313) 353-0830 


MINNESOTA: Edina, 7625 Parklawn. Edina. MN 55435. (612) 
830-1600 


MISSOURI: Kansas City. 8080 Ward Pkwy . Kansas City. MO 
64114. (816) 523-2500. St. Louis, 2368 Schuetz Rd . St 
Louis, MO 63141. (314) 432-3333 


WEW JERSEY: Clark. 292 Terminal Ave West. Clark. NJ 
07066. (201) 574-9800 


NEW MEXICO: Albuquerque, 5907 Alice NE . Suite E. Albu- 
querque. NM 87110. (505) 265-8491 


NEW YORK: East Syracuse, 6700 Old Collamer Rod . East Syr- 
acuse, NY 13057. (315) 463-9291. Endicott, 112 Nanticoke 
Ave. PO Box 618. Endicott. NY 13760. (p07) 754-3900. 
Melville, 1 Huntington suse Suite 3010. PO Box 2936. 
Melville, NY 11747, (516) 454-6600. frag beat la 201 South 
Ave . Poughkeepsie. NY 12601. (914) 473-2900. Rochester, 
1210 Jetlerson Rd . Rochester. NY 14623. (716) 461-1800 


NORTH CAROLINA: Charlotte. 8 Woodlawn Green, Woodlawn 
Ad . Charlotte. NC 28210. (704) 527-0930 


OHIO: Beachwood. 23408 Commerce Park Rd . Beachwood. 
OH 44122. (216) 464-6100. Dayton. Kini ny Bidg . 4124 
Linden Ave . Dayton. OH 45432. (513) 255-387 


TI Distributors 


ALABAMA: Huntsville, Hall-Mark (205) 837-8700. 


ARIZONA: Phoenix, Kierulff Electronics (602) 243-4101: 8 V. 
Weatherford (602) 272-7144; Tempe, Marshall industries 
(602) 968-6181. 


CALIFORNIA: Anahelm, R.V. Weatherford (714) 634-9600; 
Canoga Park, Marshall Industries (213) 999-5001; 
Chatsworth, JACO (213) 998-2200: Costa Mesa, Tl Supply 
(714) 979-5391; El Monte, Marshall Industries (213) 686- 
0141. Ef Segundo, TI Supply (213) 973-5150; Glendale, RV. 
Weathertord (213) 849-3451: Goleta, RPS (805) 964-6823, 
Irvine, JACO (714) 540-5600, Marshall Industries (714) 556- 
6400, Los Angeles, Kierultt Electronics (213) 725-0325. RPS 
(213) 748-1271. Palo Alto, Kieruift Electronics (415) 968- 
6292; Pomona, R.V. Weatherford (714) 623-1261, San 
Disgo, Arrow Electronics (714) 565-4800; Kverulff Elec- 
tronics (714) 278-2112; Marshall Industries (714) 278- 
6350: R.V. Weatherford (714) 278-7400: Santa Barbara, R.V. 
Weatherford (805) 465-8551: Santa Clara, United Compo- 
nents (408) 496-6900: Sunnyvale, Arrow Electronics (408) 
745-6600; Marshal! Industries (408) 732-1100. Time Elec- 
tronics (408) 734-9888: Tl Supply (408) 732-5555. United 
Components (408) 496-6900: Torrance, Time Electronics 
(213) 320-0880; Tustin, Kierulft Electronics (714) 731-5711 


COLORADO: Denver, Arrow Electronics (303) 758-2100. 
Diplomat/Denver. (303) 427-5544: Kierulft Electronics (303) 
371-6500; Englewood, A.V. Weatherford (303) 770-9762. 


CONNECTICUT: Hamden, TI Supply (203) 281-4669; Orange, 
Milgray/Connecticut (203) 795-0714: Wallingtord, Arrow 
pean (203) 265-7741. Wilshire Electronics (203) 


FLORIDA: Clearwater, Diplomat/Southtand (813) 443-4514; 
Fi. Lauderdale, Arrow Electronics (305) 973-8502: 
Diplomat/Ft. Lauderdale (305) 971-7160; Hall-Mark/Miami 
(305) 971-9280: Orlando, Hall-Mark/Orlando (305) 655- 
4020. Patm Bay, Arrow Electronics (305) 725-1480; 
Diplomat/Florida (305) 725-4520: St. Petersburg, Kieruitf 
Electronics (813) 576-1966: Winter Park, Miigray Elec- 
tronics (305) 647-§747. 


GEORGIA: Norcross, Arrow Electronics (404) 449-8252: Wil- 
Shire Electronics (404) 923-5750. 


TLUNOIS: Artington Heights, TI Supply (312) 640-2964: Ben- 
sonville, Hall-Mark/Chicago (312) 860-3823: Elk Grove Vil- 
lage, Kierultt Electronics 9343) 640-0200; Chicago. Newark 
Electronics (312) 638-4411; Schaumburg, Atiow Elactronkes 
(312) 893-9420. 


INDIANA: Ft. Wayne, Ft. Wayne Electronics (219) 423-3422; 
Indianapolis, Graham Electronics (317) 634-8202; Arrow 
Electronics (317) 243-9353. T! Supply (800) 325-1039. 


OWA: Cedar Rapids, Deeco (319) 365-7551. 


KANSAS: Lenexa, Component Specialties (913) 492-3555; 
Shawnee Mission, Hall-Mark/Kansas City (913) 888-4747; 
Wichita, LCOMP Inc. (316) 265-9507. : 


MARYLAND: Baltimore, Arrow Electronics (202) 737-1700. 
(301) 247-5200. Hall-Mark/Baltimore (301) 796-9300. Co- 
lumbia, Oiplomat/Marytand (301) 995-1226; Rockville, 
Milgray/Washington (301) 468-6400. 


MASSACHUSETTS: Billerica, Kierulff Electronics (617) 667- 
8331. Burlington, Wilshire Electronics (617) 272-8200; Wal- 
tham, Tl Supply (617) 890-0510. Wobum, Arrow Electronics 
(617) 933-8130, Time Electronics (617) 935-8080. 


MICHIGAN: Ann Arbor, Arrow Electronics (313) 971-8220: 
Oak Park, Newark Electronics (313) 967-0600, Grand Rapids, 
Newark Electronics (616) 241-6681. 


MINNESOTA: Edina, Arrow Electronics (612) 830-1800: Min- 
neapolis, Diplomat a 788-8601. Plymouth, Marshall In- 
dustrials (612) 559-221 


MISSOURI: Earth City, Hall-Mark/St. Lours (314) 291-5350. 
Kansas City, LCOMP Inc -Kansas City (816) 221-2400: TI 
Supply (816) 753-4750, St. Louis, LCOMP inc.-St. Louis 
(314) 291-6200 


NEW HAMPSHIRE: Manchester, Arrow Electronics (603) 
668-6968. 


NEW JERSEY: Camden, General Radio Supply (609) 964- 
8560: Cherry Hill, Milgray/Detaware Valley (609) 424-1300: 
Clark, Tl Supply (201) 382-6400; Clifton, Wilshire Elec- 
tronics (201) 340-1900: Fairfield, Kierultt Electronics (201) 
$75-6750. Moorestown, Arrow Electronics (609) 235-1900; 
Saddlebrook, Arrow Electronics (201) 797-5800, Totowa, 
Diplomat/New Jersey (201) 785-1830. 


NEW MEXICO: Albuquerque, Arrow Electronics (505) 243- 
4566. International Electronics (505) 262-2011. United 
Components (505) 345-9981. 


NEW YORK: Endwell, Wilshire Electronics (607) 754-1570: 
Freeport, M:lgray Electronics (516) 546-6000. N.J (800) 
645-3986: heppee je, Arrow Electronics (516) 231-1000: 
JACO (516) 273-5500; Liverpool, Arrow/Syracuse (315) 
652-1000: Melville, Diplomat (516) 454-6400. New York, 
Wilshire Electronics (212) 682-8707: Rochester, Arrow/ 
Rochester (716) 275-0300. Rochester Radio Supply (716) 
454-7800. Wilshire Electronics (716) 235-7620. . 


OKLAHOMA: Tulsa, 3105 E Skelly Dr. Suite 110. Tulsa. OK 
74105. (918) 749-9548. 


OREGON: Beaverton, 10700 S W Beaverton Hwy. Suite 565. 
Beaverton. OR 97005. (503) 643-6759 


PENNSYLVANIA: Ft. Washington, 575 Virginia Or. Ft. Wash- 
ington. PA 19034. (215) 643-6450 


TENNESSEE: Knoxville, 106 Cavetton Rd . Apt 1F Knoxville. 
TN 37939. (615) 691-3380: Johnson City, PO Drawer 1255. 
Erwin Hwy . Johnson City. TN 37601. (615) 282-2200 


TEXAS: Austin, 12501 Research Bldg . PO Box 2909. Austin. 
TX 78723. (512) 250-7655: Dallas, PO Box 225214. Dallas. 
1X Ts, [te 995-6531. Houston, 9000 Southwest Frwy. 
Suste 400. Houston. TX 77036. (713) 778-6592 


UTAH: Salt Lake City, 3672 West 2100 South. Salt Lake City UT 
84120. (801) 973-6310 


VIRGINIA: Arlington, Crystal Square 4. 1745 Jefferson Davis 
Hwy . Suite 600. Arlington. VA 22202. (703) 553-2200: Mid- 
lothian, 13000 711 Sutters Mill Cr, Midlothian. VA 23113, (804) 
744-1487; Richmond, 3930 Beulah Rd . Richmond. VA 23234. 
(804) 275-8148 


WASHINGTON: Redmond, 2723 !S2nd Ave. NE Bldg 6. 
(206) 881-3080. Redmond. WA 98052 


CANADA: Oltawa, 436 McClaren St. Ottawa. Canada. 
K2POMB. (613) 233-1177. Richmond Hill. 280 Centre St E . 
Richmond Hill L4C1B1, Ontario, Canada. (416) 884-9181. St. 
Laurent, Ville St Laurent Quebec. 9460 Trans Canada Hwy. 
St Laurent. Quebec. Canada H4S1R7. (514) 334-3635 G 


NORTH CAROLINA: Raleigh, Hall-Mark (919) 832-4465; 
Winston-Salem, Arrow Electronics (919) 725-8711. 


OHIO: Centerville, Arrow Electronics (513) 435-5563; Cleve- 
land, Tl Supply (216) 464-6100. Cincinnati; Graham Electronics 
513) 732-1661; Columbus, Hall-Mark/Ohio (614) 846-1882: 

ayton, ESCO Electronics (513) 226-1133, Marshall Industries 
(513) 236-8088: Reading, Arrow Etectronics (513) 761-5432; 
Solon, Arrow Electronics (216) 248-3990. 


OKLAHOBSA: Tulsa, Component Specialties (918) 664-2820; 
Hall-Mark/Tulsa (918) 835-8458; Tl Supply (918) 749-9543. 


OREGON: Beaverton, Almac/Stroum Electronics (503) 641- 
9070, Milwaukie, United Components (503) 653-5940. 


PENNSYLVANIA: Huntington Valley, Hall-Mark/Philadelphia 
(215) 355-7300. Pittsburgh, Arrow Electronics (412) 856-7000. 


TEXAS: Austin, Component Specialties (512) 837-8922: Hall- 
Mark/Austin (512) 837-2814: Dallas, Component Specialties 
(214) 357-6511, Hail-Mark/Dallas (214) 234-7400; International 
Electronics, (214) 233-9323; TI Supply (214) 238-6830: Et 
Paso, international Electronics (915) 778-9761: Houston, Com- 
ponent Specialties yas) 771-7237: Hall-Mark/Houston a 
Tete Harrison Equipment (713) 652-4700; Ti Supply (713 


UTAH: Salt Lake City, Diptomat/Altaland (801) 486-4134; 
Kieruift Electronics (801) 973-6913. 


WASHINGTON: Redmond, United Components (206) B85 1985; 
Seattle, Almac/Stroum Electronics (206) 763-2300. Kierultt 
ere roics (206) 575-4420: Tukwila, Arrow Electronics (206) 


WISCONSIN: Oak Creek, Arrow Electronics (414) 764-6600: 
Hall-Mark/Milwaukee (414) 761-3000; Waukesha, Kierultt Elec- 
tronics (414) 784-8160. 


CANADA: Calgary, Cam Gard Supply (403) 287-0520: Future 
Electronics (403) 259-6408: Downsview, CESCO Electronics 
(416) 661-0220; Edmonton, Cam Gard Supply (403) 426-1805; 
Halifax, Cam Gard Supply (902) 454-8581: Kamicops,Cam 
Gard Sold Ae 372-3338: Moncton, Cam Gard Supply (506) 
855-2200. Montreal, CESCO Electronics (514) 735-5511; Future 
Electronics (514) 733-7441: Ottawa, CESCO Electronics (613) 
729-5118; Future Electronics (613) 820-8313; Quebec City, 
CESCO Electronics (418) 687-4231: i a Cam Gard Supply 
306) 525-1317: Saskatoon, Cam Gard Supply (306) 652-6424: 
eronto, Future Electronics (416) 663-5563; Vancouver, Cam 
Gard Supply (604) 291-1441; Future Electronics (604) 438- 
5545; Winnipeg, Cam Gard Supply (204) 786-8481. w 
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ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless 
otherwise noted, regardless of package. The availability of a circuit function in a particular package is indicated by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline 
drawings shown in this section. 

Factory orders for circuits described in this data book should include a three-part type number as explained in the 


following example. 


SNM Mach IV, Level I 


AM Advanced Micro Devices MC Motorola 


EXAMPLE: SN 75150 JG 


(1. Prete) 3. Package 


MUST CONTAIN TWO OR THREE LETTERS MUST CONTAIN ONE OR TWO LETTERS 










TI Interface Products J.JG.N.P 


Mach IV, Level 111 (From Pin-Connection Diagram on Individual Data Sheet) 


STANDARD SECOND-SOURCE PREFIXES 


Fairchild 
National 





2. Unique Circuit Designator 
Including Temperature Range 





MUST CONTAIN FOUR TO EIGHT CHARACTERS 


(From Individual Data Sheets) 


Examples: 75173 


26LS32AC 
8831 


Circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the 
customer (with possible additional costs), circuits will be shipped in the most practical carrier. 


—Slide Magazines 
—A-Channel! Plastic Tubing 
—Sectioned Cardboard Box 
—Individual Plastic Box 


Ceara area ee eae nee sneer eee ene eee ee I a TE 2 SS TIE PT VE TET, 
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J ceramic dual-in-line packages 


These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 20-lead frame. 
Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300 
(7,62) centers (see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the 
package in the board during soldering. Tin-plated (“bright-dipped”) leads require no additional cleaning or processing 
when used in soldered assembly. 


14-PIN J CERAMIC 


0.785 (20,0) 
0.755 (19,1) 


OOOOOO® 


0.025 (0,63) R NOM 


0.310 (7,88) 


0.280 i — © @ OOOO 


0.245 (6,22) 
0.050 0.020 (0,51) MIN 0.070 (1,78) MAX 14 PLACES 
(1,27) NOM GLASS 
0.200 (5,08) SEALANT 
MAX 


- SEATING PLANE 0.030 (0,76) MIN 

105° , ‘ 
~go7 14 PLACES 
T4PLACES ge ; 0.023 (0,584) 


0.014 (0,356) 0.130 (3,30) 0.015 (0,381) 


0.008 (0,203 MIN 9.400 (2,54) 
14 Lee 0.070 (1,77) PIN SPACING 0.100 (2,54) TP. 


4 PLACES (See Note b) 


14PLACES 


Falls within JEDEC TO-116 and MO-001AA Dimensions 


16-PIN J CERAMIC 


0.785 (20,0) 
0.755 (19,1) 


0.025 (0,63) R NOM 
0.310 (7,88) 
0.290 (7,36) 
0.280 (7,11) 


0.245 (6,22) O®@OOOOO 


0,050 (1,27) NOM 0.070 (1,78) MAX 16 PLACES 


ry GLASS 
0.200 (5,08) SEALANT 
MAX 


0.020 (0,51) 0.030 (0,76) MIN 
16 PLACES MIN 12 PLACES 


0.014 (0,356) 0.130 (3,30) 
. , 0.023 (0,584) 
_ale-d.00r 0.203) 008 (0,203) MIN i gaa 015 (0.381) 16 PLACES 
16 PLACES 
0.012 (0, ~ MIN 


Se REACES 0.050 (1,27) 


PIN SPACING 0.100 (2,54) T.P. 0.015 (0,38) 
(See Note b) 


4 PLACES 





NOTES: a. AII dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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J ceramic dual-in-line packages (continued) 
20-PIN J CERAMIC 


ft} sane aa a 
OO GOO GOOG 


0.025 (0,63) R NOM 


0.310 (7,88) 
0.290 (7,36) 


0.248 (22) O®OOOOOOO® 


.020 (0,51 
0.050 (1,27) NOM att ) 0.070 (1,78) MAX 20 PLACES 


0.200 (5,08) 


0.030 (0,76) MIN 
16 PLACES 


0.014 (0,356) 
0.008 (0.203) 0.012 (0,304) =a oe 20 PLACES 
20 PLACES 4 PLACES See eed 
0.015 (0,38) 4 PLACES 


PIN SPACING 0.100 (2,54) T. P. 
(See Note b) 





JG ceramic dual-in-line package 
This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. Hermetic sealing 
is accomplished with glass. The package is intended for insertion in mounting-hole rows on 0.300 (7,62) centers (see 
Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Tin-plated (“bright-dipped’’) leads require no additional cleaning or processing when used in soldered 


assembly. 


8-PIN JG CERAMIC 


0.400 {10,2} 


0.355 (9,0) 


©OOO®@ 


0.025 {0,63} R NOM 
€ 0.310 (7,88) 


0.290 (7,36) @ @ ©) ® 


0.280 (7,11) 
0.245 (6,22) 


0.070 (1,78) MAX 8 PLACES 
0.050 (1,27) NOM 
i GLASS 
0.200 (5,08) SEALANT 
- SEATING PLANE 
0.020 (0,51) 0.030 (0,76) MIN 
MIN 8 PLACES 


8 PLACES 0.014 (0,356) 0.023 (0,584) 
i o.008 (0,203) je 0.015 (0,381) 


S PLACES 8 PLACES 





0.065 (1,65) 
0.015 (0,38) 
4 PLACES 


PIN SPACING 
0.100 (2,54) T.P. 
(See Note b) 





NOTES: a. All dimensions are in inches and parenthetically In millimeters. inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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N plastic dual-in-line packages 
These dual-in-line packages consist of a circuit mounted on a 14-, 16-, 20-, or 22-lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with no deforma- 
tion and circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are 
intended for insertion in .mounting- -hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and 


inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no additional 
cleaning or processing when used in soldered assembly. 


14-PIN N PLASTIC 


0.770 (19,6) 
0.710 (18,0) 


O@O®®O OOOO 


¢ 0.093 (2,36) R NOM 
0.300 £ 0.010 0.110 (2,79) NOM 
{7,62 t 0,26) 


seats Seana 
4 0.080 (2,03) NOM >| f<-0.070 (1,78) MAX 14 PLACES 


jg Fr 00201051) 
Bow (0,25) NOM 9 209 (5,08) MAX ae 


— SEATING PLANE 
105° 0.033 (0,83) MIN 
14 PLACES 


T4PLACES .\\4— 0.011 £ 0.003 -» |e- 0.018 + 0.003 
(0,279 + 0,076) 0.125 (3,17) MIN (0,457 + 0,076) 
14 PLACES 0.075 + 0.020 14 PLACES 


(1,90 + 0,51) 
4 PLACES PIN SPACING 0.100 (2,54) TP. 
(See Note b) 


Falls Within JEDEC TO-116 and MO-001AA Dimensions 


16-PIN N PLASTIC 


0.870 (22,1) MAX 


OOO OOOO® 


0.300 2 0.010 0.093 (2,36} R NOM 
17.023 0267 0.160 (4,06) NOM 
0.250 + 0.010 
at BS) OOOO® 
0.080 (2,03) NOM 
; fr 0070 (1,78) MAX 16 PLACES. 


ry 0.020 {0; ea 


0.010 (0.25) NOM 9 209 15,08) Max MIN 
SEATING PLANE 


0.033 (0,83) MIN 


ee 16 PLACES 
TEPLACES Ly. o.0112 0.003 pile 001820003 
(0,279 ¢ 0,078) 0.125 (3,17) MIN (0,457 # 0,076) 
16 PLACES poss eat 16 PLACES 
0.015 (0,38) L bt 0.100 (2,84) TP, 
4 PLACES {Sea Note b} 
ALTERNATE SIDE VIEW 

Package configuration of 

seperti aian a eemine [0.070 (1,78) MAX 16 PLACES 
alternative sideviews) is MIN 


at the option of TI. 0.200(5,08)MAX 4g MIDIRIMIMOnITe sata 
alte 


0.033 (0,83) MIN 
12 PLACES 
0.125 (3,17) MIN —>|fe- 0.018 20.003 
. {0,457 2 0,076) 
0.095 (2,41) 16 PLACES 
0.035 (0,38) PIN SPACING 0.100 (2,84) T.P, 
4 PLACES (See Note b) a 





NOTES: a. All dimensions are in inches and parenthetically In millimeters. Inch dimensions govern. 
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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N dual-in-line plastic packages (continued) 
20-PIN N PLASTIC 


1.070 (27,2) 
0.920 (23,3} 


QOOOOOOOO@O®D 


& 0.093 (2,36) R NOM— 


0.300 ¢ 0.010 
(7,62 ¢ 0,26) 0.160 (4,06) NOM 


0.275 (6,99) MAX OOOOOOOOO® 


0.080 (2,03) NOM P| 0.070 1,78) MAX 20 PLACES 


TE 9010 10.25) Nom m saa a ay 
0.200 (5,08) MAX 
—SEATING PLANE 
0.033 (0,83) MIN 
20 PLACES 


0.011 ¢ 0.003 0.155 (3,94) | fo— 0.018 4 0.003 
+ (0,279 ¢ 0,076) 0.125 (3,17) (0,457 ¢ 0,078) 
20 PLACES 20 PLACES 


0.075 (1,91) ine SPACING 0.100 {2,54) TP. 
0.009 (0,22) (See Note b) 
4 PLACES 


ALTERNATE SIDE VIEW 
> ft 0.070 (1,78) MAX 20 PLACES 


f 0.020 (0.51) 
0.200 (5,08) MAX i. 
Package configuration of >| 0.033 (0,83) MIN 
20-pin N package (see 16 PLACES 
alternative sideviews) is 


at the opti . j~— 0.018 z 0.003 
cl 9.185 (3,98). | {0,457 2 0/076) 
0.125 (3,17) 20 PLACES 
2.075 11,91) 


10.009 (0,22) PIN SPACING 0.100 (2,54) T.P. 
4 PLACES (See Note b} 


22-PIN N PLASTIC 


192000000000 


OOOOOOOOOO® 


EITHER 
OR BOTH 
INDEX MARKS 


& 


0.400 + 0.010 
(10,16 + 0,26) 
{See Note d) 


0.385 (9,017) 
0.020 (0,51) 
0.200 (5,08) MIN 
MAX 
—_ SEATING 


105° PLANE 
90 


0.018 + 0.003 

{0.011 + 0.003)_gple— ee lhe (0487 0.076) 

(0,279 + 0,076) : PLACES 
IN SPACING 


0.100 (2,54) T.P. 


0.070 (1,78) 
(See Note b) bares 


22 PLACES 





NOTES: a. All dimensions are in inches and parenthetically in millimeters. inch dimensions govern. 
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position, 
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P dual-in-line plastic package 
This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated in an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated under high-humidity conditions. This package is 
intended for insertion in mounting hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and 
inserted, sufficient tension is provided to secure the package in the board during soldering. Silver-plated leads require no 


additional cleaning or processing when used in soldered assembly. 


8-PIN P PLASTIC 


0.400 (10,2) MAX 


®Y@OO ® 


INDEX DOT 


q 


Teena QAMNO®O 


0.250 + 0.010 0.070 (1,78) MAX 
(6,35 + 0,026) 8 PLACES 


0.200 (5,08) 


MAX 
a 


ending PLANE 0.033 (0.84) MIN 
GAUGE PLANE . P 
0.020 (0,51) 
L 0.030 10.76 MIN 8 PLACES 
8 PLACES 0.000 (0,00) 
0.125 (3,17) 0.018 + 0.003 
re t oe MIN (0,457 + 0,076) 
+ 
i ped 8 PLACES 
8 PLACES 0.100 (2,54) T.P. 
6 PLACES 
(See Note b) 





NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 
b. Each pin centerline is within 0.005 (0,127) radius of true position at the gauge plane with maximum material condition and unit 


Installed. 
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INTERFACE 


TYPES AM26LS31M, AM26LS31C 


CIRCUITS QWUAUKUPLE DIFFERENTIAL LINE DRIVERS 


NO. OL-S 12671, JANUARY 1979 — REVISED SEPTEMBER 1980 


BULLETIN 


Meets EIA Standard RS-422A 


@ Operates from a Single 5-V Supply 
e TTL-, DTL-Compatible 

e@ Complementary Outputs 

e 


High Output Impedance in Power-Off 
Conditions 


@ Complementary Output Enable Inputs 
description 


The AM26LS31M and AM26LS31C are quadruple 
complementary-output line drivers designed to 
meet the requirements of EIA Standard RS-422 
and Federal Standard 1020. The three-state outputs 


have high-current capability for driving balanced . 


lines such as twisted-pair or parallel-wire transmission 
lines, and they provide a high-impedance state in the 
power-off condition. The enable function is common 
to all four drivers and offers a choice of active-high 
or active-low inputs. Low-power Schottky circuitry 
reduces power consumption without sacrificing 
speed, 


The AM26LS31M is characterized for operation 
over the full military temperature range of —55°C 
to 125°C, the AM26LS31C is characterized for 
operation from 0°C to 70°C. 


schematic (each driver) 











AM26LS31M...J 
AM26LS31C...JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


ENABLE 
az G32 


ne ENABLES | OUTPUTS 
; 





H 
H 
x 
Xx 
L 


H = high level 

L = low level 

X = trrelevant 

Z = high impedance (off) 


TO THREE 
OTHER 
DRIVERS 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee (sé Note 1) ivewid< ee iw ees Hae ele OK Nae ORANGE GIG WET SER ey ae V 


Input voltage ..... eee et ee ee hit Uareiteie 2 ia ease eet ale aacdee hse site) eee ler See Roar Oe Nar el eel anes wera ae 7V 
Output off-state voltage... cc ee ee et ee ee ee ee ones te he) secs tO esate $a enehatie tere cee Gee DOV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2)..... oe atehane erorsceela ota sta eee LW 


Operating free-air temperature range: AM26LS31M .. 1... ce ec ce eee eee centre ees —55°C to 125°C 
AM2GLS31C. g-2 5c oto es ee haa gb wted den ONS Tek ates OD C1070 C 


Storage temperature range. .... y cayietietveces S°RSie ees phe: Sk ecee an cuemer sites ane Jatin tad ateet ate ova Bo C16 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package .......c eee eeaee ieymetentauo Cc 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package........-2000: ad acdw amen @O0le 


NOTES: 1. All voltage values, except differential output voltage Vop, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Table, In the J package, AM26LS31M chips are 
alloy-mounted; AM26LS31C chips are glass-mounted, 


DISSIPATION DERATING TABLE 


POWER DERATING ABOVE 
RATING FACTOR Ta 
J (Alloy-Mounted Chip) 1000 mw 11.0 mw/C 


PACKAGE 


J (Glass-Mounted Chip) 1000 mW 8.2 mW/PC 
N 1000 mw 9.2 mw/°C 





recommended operating conditions 


AM26LS31M AM26LS31C NG 
MIN NOM MAX | MIN NOM MAX | 


Supply voltage, Veg P45 8 88] 475 5 8.25 
High-level output eurrert, lod a 
Lowslevel output current, lou p20 | 0 ma 
. . ie} 
Operating free-air temperature, Ta 8 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONSt MIN TYP$ MAX | UNIT 

Vin High-level input voltage a a a 
Vit Low-level input voltage Dae ee eg ee ee 
Vik Input clamp voltage Vcc = MIN, 1) =-18mA 
VoH High-level output voltage Vec=MIN, —1oH=—-20mA | 26> = | 
VoL __Low-evel output voltage Vcc = MIN, lol = 20mA Poo 

Zz =! 

s 


Pt SY 
O 
oO 
Vo=0.5V IS te tree ern ee 
Off-state (high-impedance-state) output current | Vcc =MA 
= vo=25v | 0 
| 
O | 30-150 | 












































f 


I 
| Input current at maximum input voltage Vcc =MAX, Vi=7V 

NH High-level input current Vcc =MAX, Vj,=2.7V 

Ji Low-level input current Vcc =MAX, Vi =04V 


| Short-circuit output current Vcc = MAX 
lcc Supply current (both drivers) Vcc = MAX, _ All outputs disabled 32 80 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
all typical values are at Voc =5 Vand Ta = 28°C, 
8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


uA 
BA 


3 
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switching characteristics, Vcc = 5 V, TA = 25°C 


P14 20| ne | 
CL=30pF, See Figure 1, StandS2open [1420 | ns 
aa CS SN 
[aeziy Output enable time to highTevel | ©, = 20eF, Rl= 750, SeoFiget | _25 40 | ns _ 
tpzi Output enable time tolow level | C= 30pF, R= 160, see Figuret | a7 45 | ms _| 
Set are eae MET TEL) 
[3338 [os 


PARAMETER MEASUREMENT INFORMATION 


Stet ee 3V ENABLE G fn a 3V 
INPUT A 1.3V 1.3V 41.5 VV (See Note C) £1.5V 
' OV ENABLE G--—’' | Le OV 
























1 Se eae oe ee a 
1 1 | ! 
i} ' Gtpy L» ke——tP2| —— betpLz> S1 and 
(See Note B) F-IPLH=S)/_t- -Von CProc me 45 I | $2 closed 
ouTPUTY | i LasV WAVEFORM 1} S1 closed, 1.5 V 1 | ~15V 
! 1 | 1 Vv (See Note D) 1 S2 open | e-y 
' Skew —o-ol | Skew 4e-o} OL I ry OL 
Seda ” epE el r—tPZH—+4 BtPHZ+ 0.8 V'0.5V 
i) ! 
Ate or 1/YOH = WAVEFORM2_— Stopen,__'! S VOU 
: ZHVo (See Note D) S2 closed aaa ou Sicnd t5V 
$2 closed 
PROPAGATION DELAY TIMES AND SKEW ENABLE AND DISABLE TIMES 
TEST VOLTAGE WAVEFORMS 
POINT Vcc NOTES: A. All input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zoyt * 50 2, tp < 15 ns, and 
180 2 te <6 ns. 
FROM OUTPUT B. When measuring propagation delay times and skew, switches S1 


and S2 are open, 





UNDER TEST C. Each enable is tested separately. 
CL D. Waveform 1 is for an output with internal*conditions such that 
(See Note E) the output is low except when disabled by the output control. 
ol Waveform 2 is for an output with internal conditions such that 
— = the output is high except when disabled by the output control. 
E. C, includes probe and jig capacitance. 
TEST CIRCUIT - 
FIGURE 1—SWITCHING TIMES 
TYPICAL CHARACTERISTICSt 
Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs vs 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE ENABLE G INPUT VOLTAGE 


ae 
Po ie 


Vo—Output Voltage—V 
Vo-Output Voltage—V 
Vo—Output Voltage—V 


ww-ada_|| | || 
to Ground 


See Note 3 
Ta=25°C 





V—Enable G Input Voltage—V 
V —Data Input Voltage—V V4-Data Input Voltage-V y p ee 


FIGURE 2 FIGURE3 FIGURE 4 


NOTE 3: The A input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs. 
tData for temperatures below O°C and above 70°C are applicable to AM26LS31M circuits only. 
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TYPES AM26LS31M, AM26LS31C 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 





Vo—Output Voltage—V 


VoH High-Level Output Voltage-V 


Vo Low Level Output Voltage-V 


OUTPUT VOLTAGE 


vs 
ENABLE G INPUT VOLTAGE 





Vi-Enable G Input Voltage—V 


FIGURE 5 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 





0 
-75-50 -25 0 25 50 75 100 125 


Ta-Free-Air Temperature—"C 


FIGURE 8 
LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 
1.0 
og tactsre | | td 


Pr Oncaea DH Df 


0 20 #40 ~=«60 80 100 120 
loL~Low-Level Output Current-mA 
FIGURE 11 





TYPICAL CHARACTERISTICSt 


Vo—Output Voltage—V 


VOH—High-Level Output Voltage-V 


tec-Supply Current—mA 


‘ Vvec* 


g|_Vecs5¥ | | tas 25% 


OUTPUT VOLTAGE 
vs 
ENABLE G INPUT VOLTAGE 





Load = 4702 toVec 


See Note 4 


0 1 2 3 
Vj—Enable G Input Voltage—V 


FIGURE 6 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 





0 
0-10-20-30 -40 ~50 -60 -70-80-90 -100 
loH—High-Level Output Current-mA 


FIGURE 9 


SUPPLY CURRENT 


vs 
SUPPLY VOLTAGE 


i a 
aw 


A Inputs Grounded 





0 

014 2 3 4 § 6 7 8 
Vec-—Supply Voltage-V 
FIGURE 12 


Vo~-Output Voltage-V 


{cc-Supply Current—mA 


VoL—Low-Level Output Voltage—V 





OUTPUT VOLTAGE 
vs 
ENABLE G INPUT VOLTAGE 


Vec=5V 
Load = 1kN to Vcc 


Tas 125°C |_| 
Tas 25°C Rite 
l 
oO 


See Note 4 





Vi-Enable G Input Voltage-V 


FIGURE 7 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


lor * 40mA 
See Note 4 


0 
-75 --60 -25 0 25 §0 75 100 125 
Ta—Free-Air Temperature~"C 


FIGURE 10 


SUPPLY CURRENT 


vs 
SUPPLY VOLTAGE 


A Inputs open or grounded 
Outputs disabled 





0 
o 1 2 3 4 86 6 7 8 


Vec—Supply Voltage-V 


FIGURE 13 


NOTES: 3. The A input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs, 
4, The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z outputs. 


toata for temperature below 0°C and above 70°C are applicable to AM26LS31M circuits only. 
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INTERFACE TYPES AM26LS32AC, AM26LS33AC 


GiInUUIIO GUADKUPLE DIFFERENTIAL LINE RECEIVERS 


BULLETIN NO. DL-S 12655, OCTOBER 1980 





© AM26LS32AC Meets EIA Standards JOR N DUAL-IN-LINE PACKAGE 
RS-422A and RS-423A | (TOP VIEW) 
e AM26LS32AC has +7-V Common-Mode Cn, ee ee 
Voc INPUT INPUT PUT & PUT {INPUT INPUT 


Range with +200-mV Sensitivity 


e AM26LS33AC has + 15-V Common- 
Mode Range with 500 mV Sensitivity 





e Input Hysteresis ...50 mV Typical 

e@ Operates From a Single 5-V Supply 

e Low-Power Schottky Circuitry 

e 3-State Outputs 

e Complementary Output Enable Inputs 
e Input Impedance...12kQ Min 


FUNCTION TABLE (EACH RECEIVER) 
DIFFERENTIAL ENABLES 
=~ OUTPUT 
INPUT G 


e Designed to be Interchangeable with 
Advanced Micro Devices AM26LS32C 






and AM26LS33C S 






The AM26LS32AC and AM26LS33AC are quadruple 
line receivers for balanced and unbalanced digital data 
transmission. The enable function is common to all 
four receivers and offers a choice of active-high or 
active-low input. Three-state outputs permit connec- 
tion directly to a bus-organized system. Fail-safe 
design ensures that if the inputs are open, the outputs 
will always be high. 


Compared to the AM26LS32C and the AM26LS33C, the AM26LS32AC and AM26LS33AC incorporate an additional 
stage of amplification to improve sensitivity. The input impedance has been increased resulting in less loading of the bus 
line. The additional stage has increased propagation delay; however, this will not affect interchangeability in most 
applications, 


The AM26LS32AC and the AM26LS33AC are characterized for operation from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH EQUIVALENT OF EACH ENABLE INPUT TYPICAL OF ALL OUTPUTS 
DIFFERENTIAL INPUT 


x x 
mx 


H = high fevel, L = low level, X = irrelevant 
Z = high impedance (off), ? = indeterminate 






x = 
- x 
et 


r 
= 





St Vee 


85 2 
NOM 


OUTPUT 





Copyright © 1980 by Texas Instruments Incorporated 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


ae a aaa RE IE EELS TE TEE aT ES RTE TIE I IT IT OS I I IT A IT ES 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage; Vee(see Note 1). si-cack ve paca ee cilia’ sa Mie ee 8s Saas eee eee eee ewes “FV 
Input voltage, any differential inpDUt oe care cere cee e ever er ere ee cen cerscscccssecscscese t25V 
Differential input Voltage (see Note 2) saiccsuwec see tedwsasesewesseeebeceeesseecacnnces 225V 
Enable inputvoltage: is. cc. nas eicd oan ee oie bh eve hie Wo G Sie Ve lanes ere ne. euele goede Oso We wreraeelewrarnele. OOM 
Low-level output current 2... ccs ccc cs ccc rer ace ee cece cc esesescteessccesescssesseee§ SOMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) «eee ee eceecesceeees TW 
Operating free-air temperature range we eee sce t ec cece cece cet eescsssseecessssess OCtO 70°C 
Storage temperature range. . eee ec ee te ee nce eee eee eee e eee reer e ae enenees —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for GO seconds: J package .....-scseccececeecscees 300C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package ...ecceveccccrcccceces 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 


2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 
3. For operation above 25 C free-air temperature, refer to Dissipation Derating Table. In the J package the chips are glass-mounted. 


DISSIPATION DERATING TABLE 


POWER DERATING ABOVE 
RATING FACTOR Ta 


PACKAGE 


J (Glass-Mounted Chip) 1000 mw 8.2 mwW/hC 28°C 
N 1000 mw 9.2 mw/C 41°C 





recommended operating conditions 


AM26LS32AC AM26LS33AC UNIT 
Twin NoM__MAX| MIN NOM MAX 


| Hishdever output current, Igy aa | CO 
| Lowsevel output eurent,igh ——SSSSSSCSCSCSSC~dCSCS~—YLCS 











LEE LES TTL I A TE NE FI A EL a TT TL ILE NITE ETT SRE STR TI ITE EEE ES, 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





electrical characteristics over recommended ranges of VCC, Vic, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS 
Differential input AM26LS32AC 
Von =2.7V, low = 440 nA 
high-threshold voltage OH OH # TAM26LS33AC 
Differential input AM26LS32AC }-0.2¢ 
Vv VoL = 0.45 V, lol =8mA 
TL low-threshold voltage OL OL AM26LS33AC |—0.5? 
Vy+—Vy— Hysteresis Ye ge gl 
ViH High-levelenableinputvoltage | Cid 
VIL Low-levelenableinputvoltage | 
VIK Enable input clamp voltage Vcc = 4.75 V, |} =-—18mA 


Vv High-level output volt onthe es 
v 
OH igh-level output voltage VG) = 0.8 Vv, lon = —440 nA 
Vcc = 4.75 V, Vip=-1V, [lol =4mA 
. tput vol 
VOL Low-level output voltage Vi(G) =0.8V lol =8mA 


Off-state (high-impedance-state) Vo=24V 
1 Vee = 5.25 V, 
02 output current ce Vo =0.4V 


\ Line taut ae Vi; =15V, Other input at —-10 V to 15 V 
nput curren 
bates Vi, =-15V, Other input at -15 V to 10 V 





MIN Typt MAX 





NO 
“i 
rr) 
oO 
Elr 3 
PRBBIE IS 1 <]<|ff< | <| 






4 





> 


Vi=27V 


; 
S 
Vcc = 5.25 V, Data inputs at 0 V, 
lec SupPly currens All outputs disabled 


TAI typical values are at Voc = 5 V, Ta = 25°C, and Vic = 0. 

#The algebraic convention, where the less-positive (more-negative) timit Is designated as minimum, Is used In this data sheet for threshold 

levels only. 

§ Hysteresis Is the difference between the positive-going input threshold voltage, V4, and the negative-going input threshold voltage, VT_.. 
See Figures 10 and 11. 

q Not more than one output should be shorted at a time. 


> 


I 
= 
~“ 


2p 
> [> 





oa 
nN 
~~ 
o 





switching characteristics, Vcc = 5 V, TA= 25°C 


t Propagation delay time, low-to-high-level output 
PL ee e C= 15pF, See Figure 1 
tPHL Propagation delay time, high-to-low-level output 


t Output enable time to high level 

cH seh ra z CL = 15pF, See Figure 1 
tp2- Output enable time to low level 
t Output disable time f high level 

PHZ utpu bho = som CL=5pF, See Figure 1 
tPpL2 Output disable time from low level 





IIE I RE EAS TS RCE 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


35 


TYPES AM26LS32AC, AM26LS33AC 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





PARAMETER MEASUREMENT INFORMATION 


TEST 
POINT Vcc 






FROM OUTPUT 


UNDER TEST See Note C 


CL 
See Note B 


$2 


TEST CIRCUIT 











oe ae om oe om Ht 2 5 VY 


INPUT OV OV 
-25V 
! heg¢——}—tP HL. 
tPLH—k——_ Pj \ 
! —l— — —VoH 





OUTPUT 


VOL 
$1 and S2 closed 


VOLTAGE WAVEFORMS FOR tp.y, tpHL 










ENEeLe ENABLE 
G G 
ENABLE 
G 
+ 
je——}—tPZL S1 closed 
i S2 open 
t 
$1 open OUTPUT Stcloed Nagy as miey 
OUTPUT $2 closed $2 open ‘ y 
$1 closed -— 
$2 closed 
O5V 
VOLTAGE WAVEFORMS FOR tpyz, tpZ2H VOLTAGE WAVEFORMS FOR tpiz., tpz- 
NOTES: A. The pulse generator has the following characteristics: 
Zout = 50 2, PRR = 1 MHz, ty 70.5 us. 

B. Cy includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. Enable G is tested with G high; G is tested with G low. 

FIGURE 1 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





VouH—High-Level Output Voltege—V 


Vor_-—Low-Levei Output Voltage—V 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 


vs vs 
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE 


CELL tote 
TOC 
i 0 a lS 
BSN enol: 
NN 


vs 
LOW-LEVEL OUTPUT CURRENT 


PNW eee 

L SrvecrPl 

Vee = 4.75 V AN aa 

Raae Swe 

(ce = eee Nee : j 

O ~5 -10-15 -20-25-30 —35 —40-45-50 0 10 20 30 40 50 60 70 8 0 6 10 15 20 25 30 
loH—High-Levet Output Current—mA Ta—Free-Air Temperature—"C [OL — Low-Level Output Current ~ mA 





VOH—High-Level Output Voltage—V 
VOL — Low-Level Output Voltage — V 





FIGURE 2 FIGURE 3 FIGURE 4 


LOW-LEVEL eels VOLTAGE OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE ENABLE G VOLTAGE 

Vip *02V 

Se ae ae 

Load = 8kQ Veco =5.5V 

to ground Vcc=5V 


vs 
ENABLE G VOLTAGE 

Vcc#5V 

eee ae Rea ed 


Load = 8 k2. to ground 






Vo — Output Voltage — V 


° 
LS] 
Vo-—Output Voltage—V 





ce 
vray] [| To 
et 
10 20 30 


40 650 60 70 80 





it) 
0 0.5 1 1.5 2 2.5 3 
Enable G Voltage—V Enable G Voltage - V 


Ta—Free-Air Temperature—"C 


FIGURE 5 FIGURE 6 FIGURE 7 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
ENABLE G VOLTAGE ENABLE G VOLTAGE 


Veco25V 
Vec=5V Ta = 28°C 5 iD 


Load = 1k to Vcc 


Load = 1k8 to Vec 
ne eet ee 


P escripae | | 
i 
aa Ae 
etnee 
JL | HE} 
0 0.5 1 1.5 2 2.5 3 
Enable G Voltage-V Enable G Voltage - V 





Vo—Output Voltage-—V 
Vo — Output Voltage — V 
o 





FIGURE 8 FIGURE 9 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





TYPICAL CHARACTERISTICS 







































AM26LS32A AM26LS33A 
OUTPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT 
DIFFERENTIAL INPUT VOLTAGE ¢ DIEFERENTIAL INPUT VOLTAGE INPUT VOLTAGE 
= RRQ QQ 
ae I D.W TT 
: . -LLENNWWETT 
FLEE NW Te 
: bof LEMS 
q S s 
1 Gee 
3A 3s 
; ; LLL NWN 2882 
-200 -150~100 -50 0 50 100 150 200 -200-150-100 -50 0 50 100 150 200 ~25-20-15-10 -5 O 5 10 15 20 25 
Vio — Differential Input Voltage — mV Vip — Oifferential Input Voltage — mV Vi — tnput Voltage — V 
FIGURE 10 FIGURE 11 FIGURE 12 
TYPICAL APPLICATION 
AM26LS31C % AM26LS32AC 
DATA DATA 
IN OUT 
.) 


% AM26LS33AC 





% AM26LS32AC 





*RT equals the characteristic impedance of the line. 


FIGURE 13 — CIRCUIT WITH MULTIPLE RECEIVERS 
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B INTERFACE TYPES AM26S10M, AM26S10C, AM26SiiM, AM26ST1IC 
r e 


MmIirAMMEMI Fr MARIMAAPr IF An 


UVAUNUILe DUS 1 NANOQULIVENO 
BULLETIN NO, DL-S 12498, JANUARY 1977 — REVISED SEPTEMBER 1980 






So ; AM26S10 
Schottky Circuitry" for High Speed, JOR N DUAL-IN-LINE PACKAGE 


Typical Propagation Delay Time... 12 ns (TOP VIEW) 


e Drivers Feature Open-Collector Outputs 
for Party-Line (Data bus) Operation 


e@ Driver Outputs Can Sink 100 mA at 0.8 V 
Maximum 
P-N-P Inputs for Minimal Input Loading 

e@ Designed to be Interchangeable with 


Advanced Micro Devices AM26S10 and 
AM26S11 





description 





The AM26S10 and AM26S11 are quadruple bus 
transceivers utilizing Schottky-diode-clamped 


transistors for high speed. i AM26S11 
gh speed. The drivers feature J OR N DUAL-IN-LINE PACKAGE 
open-collector outputs capable of sinking 100 mA at (TOP VIEW) 


0.8 V maximum. The driver and strobe inputs use 
p-n-p transistors to reduce the input loading. 


The driver of the AM26S10 is inverting; the driver of 
the AM26S11 is noninverting. Each device has two 
ground connections, for improved ground 
current-handling capability. For proper operation, the 
ground pins should be tied together. 


The AM26S10M and AM26S11M are characterized 
for operation over the full military temperature range 
of —55°C to 125°C. The AM26S10C and AM26S11C 
are characterized for operation over the temperature 





range of O°C to 70°C. 
AM26S10 AM26S11 
eo 
FUNCTION TABLE FUNCTION TABLE 
(TRANSMITTING) (TRANSMITTING) 
INPUTS OUTPUTS INPUTS OUTPUTS 














AM26S10 AND AM26S11 
FUNCTION TABLE 
(RECEIVING) 


ae eS eels 


H = high fevel, L = low level, X = irrelevant 








Copyright © 1980 by Texas Instruments Incorporated 
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INCORPORATED clamped transistor is patented by 
Texas Instruments. U. S. Patent 
POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 Number 3,463,975. 


TYPES AM26S10M, AM26S10C, AM26S1iIM, AM26S1IC 
QUADRUPLE BUS TRANSCEIVERS 


schematic (each transceiver) 


8 
Vee 








TO THREE 
OTHER 
ORIVERS 


To 
RECEIVER 


err re re nn ce em et re re er ee ee ee ee ee ee ee ee oe ee 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)... 2 1 ee ee ee sew, Sle" ened .. . O5Vt0o7V 
Driver or strobe inputvoltage . . 2. 6 1 6 ee ew ew we wt we we ee tw ww ew OSV IO S.5V 
Bus voltage, driver output off: AM26S10M,AM26S11M .. . . 1. 1. 1 ee se ew ew es OSV tO5.5V 
AM26S10C, AM26S11C . . . . 2. ee @ © ew ee eh!) 60.5 V t0 5.25 V 

Driver or strobe input current . . . 2. - 2 6 e ee ew we ew we ew tw ww el ew SOMA TOS MA 
Driver output current 2... 1 1 ee ee ew ee ew ww ee wt ew ww ew ew) 6200MA 
Receiver output current . 2. 2. 1 6 6 6 6 8 eo ee ee ew wt et - 30mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . .- .... - =. 800mW 
Operating free-air temperature range: AM26S10M, AM26S11M . . . . . . . eee ee) 85°C 10 125°C 
AM26S11C,AM26S11C . . . . 2 we ee ew ee ee OC YO 70°C 

Storage temperaturerange  . . 2 1 1 ee ew ew we te ee ee ew eee ew ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ...... +642. Cay at. 4S ae at 200" 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . ....-+ ++ 6 © «+ © © 3 ‘260°C 


NOTES: 1. Voltage values are with respect to network ground terminals connected together. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 21. In the J package, AM26S10M and AM26S11M chips are alloy-mounted; AM26S10C and AM26S11C chips are 
glass-mounted. 


recommended operating conditions 


AM26S10M AM26S10C 
AM26S11M AM26S11C UNIT 
Ta 
| Supply volege,Veg—SSSCSCSCSCSCSCSCSCSC“CSCs~—~S~SCS v 


Supply voltage, Vcc 4.75 5 5.25 
oO 









——eenenoH tt | 
Low-level output current, a Sa) A 
Ww ou current, lo. 
Operating free-air temperature, T 55 sae = 
A 
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na mee 
UVAUNUFLE 


AM26S10M AM26S10C 
PARAMETER AM26S11M AM26S11C 
MIN TYP£ MAX{MIN TYP? MAX 
Vin High-level input voltage ti od 
Vit Low-level input voltage 


VIK Input clamp voltage 


Vou _ High-level output voltage 


“~~ 
ies 
” 
> 
= 
BND 
eo 
” 
== 
[ ) 
= 
> 
= 
= 
oo 
*” 
ok 
f= ] 
© 
o> 
= 
id 
oa 
ie) 
= 
= 
> 
= 
INO 
ao 
~* 
= 
i] 


EF; Fe) 


Vcc=MIN, ViH=2V, Vit = ViL max, 27 3.4 Vv 
lon =—-1 mA 
lon=20mA_ SS 


Voc=MIN, Vi = Vi min,| loL =40mA 


VoL Low-4evel output voltage Vv 


y 03805] 03305 

ViL=08V 0420.7 
05108 

[veg=Max, Vo=08v | 50] === 

[Voc =MAX,Vo=45vV_| 200] 100] yA 
Pvec=0, __Vo=4sv__| 100] 109] 


Vee i as " ; ai id | 100) ua | 


Vcc =MAX, VW, =0.4V | 054 054 
45 


1O(off) Off-state output current 


li High-level input current 

' Input current at maximum 
| input voltage 
ik 





Low-level input current 


Oo 
° 
= 
“” 


los Short-circuit output current Vcc = MAX 6 


—18 
AM26S10 |[Vcc=MAX, StrobeatOV, No load, 45 7 


| Supply curren 
cc pply current !_AM26S11_| All driver outputs low | 8 


tFor conditions shown as M!N or MAX, use the appropriate value shown under recommended operating conditions. 
FAlI typical values are at TA= 25°C and Vec=5V. 
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Veg =5 V, Ta = 25°C 








PARAMETER 


vo| TEST |__amacsio | _amzesi1_| 
CONDITIONS | MIN TYP MAX|MIN TYP MAX 





tPLH Propagation delay time, low-to-high-level output Ex 
tpH_ ‘Propagation delay time, high-to-low-level output 

tpLH Propagation delay time, low-to-high-level output rage | 
tpHL _—- Propagation delay time, high-to-low-level output 

tPLH Propagation delay time, low-to-high-level output bee, 
tpHL _— Propagation delay time, high-to-low-level output 

tTLH Transition time, low-to-high-level output p 
tTHL Transition time, high-to-low-level output 










oss 
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TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 





PARAMETER MEASUREMENT INFORMATION 


AM26S11 







DRIVER ee, ei ln ines cess els es cee Se Ss ee —_ 
INPUT ol 


t ! \ 
1 owe At fowe = A Ke see ke 
| 








t | | a ae be 
wus -—— — 15V 
1 , | : | , Vou 
A esta Mee eat lee 
ofkee 
{See Note a} RECEIVER 
output pues 
~——-~ Vor 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: a. The pulse generators have the following characteristics: Zout = 502, t = 1045 ns, 
b, Includes probe and jig capacitance, 
c. All diodes are 1N916 or equivalent. 
FIGURE 1 
TYPICAL APPLICATION 
STROBE STROBE STROBE 
DRIVER DRIVER DRIVER 
INPUTS RECEIVER INPUTS RECEIVER INPUTS RECEIVER 
pon, OUTPUTS rl OUTPUTS pol‘ OUTPUTS 
DDDD Sp DDDD R DDDD R 
5V AM26S10/_ sR AM26Si0/_  R AM26S10/_ R 5V 
AM26S11 R AM26S11 R AM26S11_ a 
aa/ pee cnn 
mine Q 1002 


100 82 TRANSMISSION LINE 


FIGURE 2—PARTY-LINE SYSTEM 
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e TTL Compatible 
@ Propagation Delay Time...15ns Typ 


e Very Low Output Impedance with High 
Drive Capability 


@ 40-mA Sink and Source Capability 


e Gating Control to Allow Either Single- 
Ended or Differential Operation 


@ Three-State Outputs for Party-Line 
(Data-Bus) Operation 


description 


The DS7831, DS7832, DS8831, and DS8832 can be 
used as either quadruple single-ended line drivers or as 
dual differential line drivers. This multi-mode 
operation and simple logic control make these devices 
especially useful for party-line or bus-organized 
systems. The DS7831 and DS8831 have output clamp 
diodes to Vcc; the DS7832 and DS8832 do not. 


For one of these circuits to operate as four 
independent single-ended line drivers, both 
mode-contro!l pins must be low. In this mode, no 
Signal inversion takes place between inputs and 
Outputs. To operate as a dual differential line driver, 
at least one of the mode control inputs must be high. 
Inputs 1A and 2A should be connected together as 
should 3A and 4A. Then signals applied to the inputs 
will appear noninverted at 1Y and 4Y and inverted at 
2Y and 3Y, provided the output control pins are low. 


While enabled, these outputs provide good drive 
capability for capacitive loads, and fast transitions 
from both low-to-high levels and high-to-low levels. 


TYPES DS7831, DS7832, DS8831, DS8832 


VEHS WITH 3-SIAITE UUTPUTS 


BULLETIN NO. DL-S 12496, JANUARY 1977 


DS7831, DS7832.....J PACKAGE 
DS8831, DS8832.....J OR N PACKAGE 
(TOP VIEW) 


OUTPUT 
CONTROLS 


MODE 
OUTPUT INPUT OUTPUT INPUT conTROL 
Veo /3,4G2 3,4G1 4¥ 4A sy 


1,2G1 1,2G2 OUTPUT INPUT OUTPUT INPUT MODE 
1 1A 2Y 2A CONTROL 
OUTPUT MC1 
CONTROLS 





Taking either of the associated output controls high 
disables the outputs. When disabled, these three-state 
outputs neither load nor drive a line and hundreds of 
these devices may be connected to a common bus 
line. Only one output should be enabled at a time. 


The DS7831 and DS7832 are characterized for 
operation over the full military temperature range of 
—55°C to 125°C. The DS8831 and DS8832 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


OUTPUT MODE DATA 
CONTROLS | CONTROLS | INPUT 


MC1 MC2! 1A/4A 





OUTPUT 


1V/4Y 2A/3A 2Y/3Y 


DATA 


OUTPUT 
INPUT 


H 


H = high level, L = low level, X = irrelevant, Z = high impedance (off) 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2 1 ww we ee et et we ee te te ete ee ee TN 
Input voltages ~o* oe as Soe eee a en ee Se ee a a a 8S. OS ae ew Be ee DV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ..... 1025mW 
Npackage ..... 1150mW 

Operating free-air temperature range: DS78’ . 1... ee we ww ew tw tw ww ww we HHH to 125°C 
S88! i See ee eae i ee eS Sows Six OPC 70-C 

Storage temperature range. ee ew ee ee we te ee ee we ee te we ew 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . ... 2... 2. ee ee eee ee » 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . . 2. ee ee we ew ew ew es 2 260C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
Starts on page 21. In the J package, DS7831 and DS7832 chips are alloy-mounted; DS8831 and DS8&32 chips are glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 
Output voltage, Vo 


High-level output current, IOH 
Low-level output current, !oL 









[Vin Hishdevel input volige dC Cid 
[Vit__Lowievel input volte Sd SSS 
Vi Input clamp voltage _——S—~dV og = MIN, “e—i2mASSCSCSC~sdSC‘“‘CSCA' Ctr | V_ 

“a bal 








loH =—-2mA DS7831,DS7832 
ioH= 5.2 mA | ose831,0se02 | 243.0 | V 


Veo=MIN, Vin=2V,  [loL=32mA 
VoL Low-level output voltage oe 08V 1H = —. 228 
IL= 0. 


2 ev 
Vec=5V, [lo =—-12mA pT 
Vok Output ct It A v 
Dis ESN pen eet Ta=28°C [tg=12mA DS7831,0S8831 Vee+15 











VoH High-level output voltage 







Off-state (high-impedance-state) ° 
loz output current re Voce MA: TAT 26S a =0.4V 
Tr lop curent at maximum inpvohiee [Vog= WAX, Wye8BV 
Tia Fighievel input curent Voc *Max,_V= av 0 a 
iy — towievl input eurent ~~ [Veg = WAX, V=0av | 


tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Ta = 25 CandVcc=5V. 


§ Only one output should be shorted at a time, 
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TYPES DS7831, DS7832, DS8831, DS8832 


LINE DKIVEKS WITH 3-STATE OUTPUTS 





switching characteristics, Veg = 5 V, Ty = 25°C 


[—panamerent —[FROW [70 Teer coworions [Wn We wak [ONT 
ee 2Y or BV 

(noninverting) See Figure 11 

(inverting) See Figure 11 


t a 
1A or 4A 1Y or 4Y See Figure 11 = 
Pt 










Any Y CL= 50 pF, 
See Figure 13 
t CL=5pF, — 
Any Y ae 
ee ar See Figur 19 


Vteiy = Propagation delay time, low-to-high-leve!l output 
tpHL = Propagation delay time, high-to-low-level output 
tpzy = Output enable time to high level 
tpz_ = Output enable time to low level 
tpyz = Output disable time from high level, 
tpLz = Output disable time from low level 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF DS7831, DS8831 OUTPUTS TYPICAL OF DS7832, DS8832 OUTPUTS 
Vec -—- <= Vec Voc 





TYPICAL CHARACTERISTICS 













HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
4 SureuT CORREA 05 suTPUT CUR RENT 
“[vecs5v] | | YY] 1 
i fod ET ar 
é SS eT TTT VAAL 
: Al F COLA 
; ATS °° 
? ePeH OPAL Lee 
a ren TL TI 5 
' 
Sot | tt LN | I ae aes 
ce aeaeh ee FeHL-HEE- 
arene raicak: cs : lo_—Output Current—mA om 
FIGURE 1 FIGURE 2 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICS* 


OFF-STATE OUTPUT CURRENT 


vs 


OUTPUT VOLTAGE 


| ||| bsresr.oseesimaif | | 
| vecesv] | tarrastcnall |_| 


Tas 25°C dH! 
Ta= 55°C i 


peed 

Ep 

nsec oe 

—H [ie ac lH 

deh heist 
Bee 


Hpeette i 









t¢oz—Off-State Output Current-mA 
° 


-30 
~40 
-50 
-2 ~-1 12 3 4 
Neos Voltage—V 
FIGURE 3 


PROPAGATION DELAY TIMES 


vs 
FREE-AIR TEMPERATURE 
(ORIVERS 2 AND 3 ONLY, NONINVERTING) 


Vec=5V, 
Mode Control at Vit. 


Ry, = 400 2 
See Figure 11 


Propagation Delay Times—ns 





fe) 
-75 -50 -25 0 25 75 50 100 125 
Ta—Free-Air Temperature—"C 
FIGURE 5 


PROPAGATION DELAY 


vs 
LOAD CAPACITANCE 
(AVERAGE FOR ALL DRIVERS) 













Veco*5V 
RL = 4002 


sere ULM Til 
Soper ee 
Hee 


mari 
STC LI 


0 
10 40 100 400 1000 
Cy—Load Capacitance-pF 


FIGURE 8 








Propagation Delay Times—ns 






4000 10000 










tcc—Suppty Current—mA 






6 7 8 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 
(DRIVERS 2 AND 3 ONLY, INVERTING} 
Veco 5V, 
Mode Control at ViH, 


Ry = 400 82, 
See Fiqure 11 


Propagation Delay Times—ns 





0 
-75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—"C 


FIGURE 6 


PROPAGATION DELAY IN DIFFERENTIAL MODE 
vs 
FREE-AIR TEMPERATURE 


Propagstion Delay Times—ns 





ar -50 -25 0 25 50 75 100 125 
Ta—FreeAir Temperature—"C 


FIGURE 9 


SUPPLY CURRENT 
vs 
FREQUENCY 





1-Frequency-—MHz 


FIGURE 4 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 
{DRIVERS 1 AND 4 ONLY) 


Propagation Delay Times—ns 





0 
~-75 -50 -25 0 25 50 75 100 125 
Ta-Free-Air Temperature—"C 


FIGURE 7 


ORIVER OUTPUT ENABLE AND DISABLE TIMES 


vs 
FREE-AIR TEMPERATURE 





CL= 50pF, 
25 FR, = 40082 
See Figure 13 


Output Enable and Disable Times—ns 


0 
-75 ~50 -25 0 25 SO 75 100 125 
Ta—Free-Air Temperature—C 
FIGURE 10 


t Data for free-air temperature below O°C and above 70°C are applicable to 0S7831 and 0S7832 circuits only. 
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TYPES DS7831, DS7832, DS8831, DS8832 


LINE Un 





IVENS WITH 3-STATE UUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


TEST 
POINT 6V 


Ry = 400 2 







FROM OUTPUT 
UNOER TEST 


(See Note B) 
Cut SO pF 


Tv {See Note A) 


LOAD CIRCUIT 











INVERTED I 
ouTPUT ] 
I 
j 


NONINVERTED 
OUTPUT 


Vor 


VOLTAGE WAVEFORMS 


FIGURE 11— tp; 44 and tpyy,, SINGLE-ENDED MODE 


. e 
— i «© Sns = e—< Sns 
OUTPUT ' ! 1 ! - 
CONTROL ak 1 a Vv 
septa 90% ae ve i 1 ‘eo 
enablin i! bacecneoe ee 
! I ov 
be——tpz_——pl fe'PLz > 
meme easy ! Stand 
WAVEFORM1 =f St closed, QL gy | { .S2ctord 18 
{See Note C) 1 S2 open : 1 —-J5- 
' : ---¢-- Vor 
i—'PZH >| je ‘PHZ O5V05V 
H -F-——~- vo, 
WAVEFORM 2 Sl open, SV a. |< sae 215V 
(See Note C) $2 closed Stand 
~ammmmen xl $2 closed 
VOLTAGE WAVEFORMS 


Vcc 





TEST CIRCUIT 





VOLTAGE WAVEFORMS 


FIGURE 12-tp) p and tpy_, DIFFERENTIAL MODE 


TEST 
POINT Vec 
; R_ +400 Q 
S1 

FROM OUTPUT 
UNDER TEST (See Note B) 

CL 

(See Note A} 
LOAD CIRCUIT 


FIGURE 13—ENABLE AND DISABLE TIMES 


NOTES: A. Cy includes probe and job capacitance. 
6B. All diodes are 1N916 or 1N3064, 


C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control, 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control, 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL APPLICATION DATA 





SN75140 
 SN75141 














SN7442A 
OECODER 


% DS8831 oF 
% 08832 





FIGURE 16—USING TWO 4-LINE-TO-10-LINE DECODERS TO CONTROL 100 DRIVER OUTPUTS 


NOTES: A. One device may be driving onto the bus lines, and all other devices should be in the high-impedance state, 
B, The value of Ry should be approximately equal to the characteristic impedance of the transmission line. 
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| INTERFACE TYPE MC3446 
er 


ANMAADIINIEF HPRMNE TNARQAQALPMIEA 
iTS UVAVHUPLE DU INANOUCIVYEN 


BULLETIN NO. OL-S 12492, JANUARY 1977 — REVISED AUGUST 1977 





JOR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e@ Driver Inputs Compatible with TTL and 
MOS Circuitry 


e Driver Outputs Stay Off During 
Power Up and Power Down 


e Drivers Feature Open-Collector Outputs 
for Party-Line Operation 


e@ Designed for Interchangeability with 
Motorola MC3446 


e Meets IEEE Standard 488-1975 


description 
¢ 1D 1238S 2D 
These circuits are quadruple, single-ended line R1 = 2.4 k NOM, R2=5k2 NOM 
transceivers designed for bidirectional flow of data 
and instructions. The bus termina! characteristic 
complies with paragraph 3.5.3 of IEEE Standard 488 FUNCTION TABLE 
(see Figure 3). Each driver output is tied to the (TRANSMITTING) 
junction of an internal voltage divider that sets the’ 
no-load output voltage and provides bus termination. 
The driver outputs are guaranteed to be “off” during 
power up and power down if either input is high. The 
receivers feature 950 millivolts typical hysteresis for 
noise immunity. 








FUNCTION TABLE 


. . . ° 
The MC3446 is characterized for operation from 0 C (RECEIVING) 


to 70°C. 





schematics of inputs and outputs 


EQUIVALENT OF EACH EQUIVALENT OF RECEIVER OUTPUTS 
DRIVER AND DRIVER OUTPUTS/RECEIVER INPUTS 
STROBE INPUT Vcc 
440 2 20k2 
NOM NOM 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2... we ew ee ee ee ee ee et he ee ee ee DTV 
Inputvoltage. - ise: Sie ce. ee el eral ee A See? deve” So elce Ge ge. et be Ses a es Se ce Se a BV 
Driver outputcurrent . 2. 6 6 6 ee ee ee te ee te ee ee tw ewe ee ee ww ew TEOMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) .......... . 830mW 
Operating free-airtemperature range . . 1. 1 eee ee ee ee ee ee ee eee OC tO 70°C 
Storage temperature range... ee ee ee ee ee ee ee ee ee ew ee we ee = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J Package Sgt Bee @ ater at Als es we ONG 
Lead temperature 1/16 inch from case for 10 seconds: N Package sot Nom, das Cheah he MOK Ae ice ak ds GROOO-e 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
Starts on page 18. tn the J package, MC3446 chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX [UNIT 
Receiver 


Receiver 


Operating free-air temperature, TA 





electrical characteristics over recommended ranges of Vcc and operating free-air temperature 
(unless otherwise noted) 






TEST CONDITIONS MIN TYPt MAX JUNIT 
i ea Ee 


PARAMETER 

VIH High-level input voltage 
VIL Low-level input voltage 
VIK Input clamp voltage 
Positive-going input 
threshold voltage 
Negative-going input 
threshold voltage 





Oo Oo 
° ° 
= = 
n n” 


VT+ 


[=] 
a 


Vr 6 085 1.1 


rr 
| 
_ 
nN 
3 
> 





VT+ — V7T— Input hysteresis 400 950 
: ViH=2.4V, loH=0 2.5 3.3 3.7 
Vv High-l I 
OH igh-level output voltage Vin=2V, loH = —400 BA 
ViL=O08V, tor =48mA 
VoL Low-level output voltage E So i 





9 ! 
ws 


ViIL=08V, IoL=8mA 
VIH=24V, Vo=5.5V 
VIH=24V, Vo=5V 

VIH=24V, Vo=04V 





lo(sus} Bus current 











VoK Output clamp voltage 
Input current at maximum 





. Vv, =5.5V 
input voltage 








Dors 
los Short-circuit output current 
ICCH Supply current, all outputs high 
IccL Supply current, all outputs low 








TAI typical values are at Vee 5 V. Ta = 25°C, 
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PARAMETER 


era Propagation delay time, 

low-to-high-level output 
Propagation delay time, 
high-to-low-level output 
Propagation delay time, 
low-to-high-level output 
Propagation delay time, 
high-to-low-leve!l output 


tPHL 


tPLH 


tPHL 


Propagation delay time, 
low-to-high-level output 
Propagation delay time, 
high-to-low-level output 


tPLH 


tPHL 





See Figure 1 


See Figure 2 


PARAMETER MEASUREMENT INFORMATION 


RECEIVER OUTPUT 
OPEN 


STROBE or DRIVER 
INPUT MONITOR 









100 2 






PULSE 
GENERATOR 
(See Note A) 


OUTPUT 
(BUS) 






50 pF 
(See Note B) 


TEST CIRCUIT 





OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: ty = 100 ns, PRR = 1 MHz, ty < 10 ns, t¢ < 10 ns, 


Zour ¥ 50 2. 
B. This value includes probe and jig capacitance. 


FIGURE 1 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 


INPUT (BUS) 
MONITOR 


+5 V 





4002 INPUT 50% 












OUTPUT 
PULSE 
GENERATOR (RECEIVER) OV 
(See Note A) ; je PHL 
(See Note C) *PLH 
-|——— You 
Netee OUTPUT 
VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The input pulse {s supplied by a generator having the following characteristics: ty, = 100 ns, PRR = 1 MHz, tr < 10 ns, ty < 10 ns, 
Zout ® 50 2. 
B. This value includes probe and jig capacitance. 
C. All diodes are 1N916 or 1N3064. 


FIGURE 2 





TYPICAL CHARACTERISTICS 


DRIVER OUTPUT CHARACTERISTICSt RECEIVER TRANSFER CHARACTERISTICS 





< a 
: i" 
i oe j 
3 es a A o 
Sines 
o Re SORES aoe > 
i pies : =| 
3 Seis formed by the ; : 
2 sspecified characteristics. :: Oo 
2 : This area conforms to = 
1975: 
—2 -+1 0314 2 3 4 5 6 0 05 1 15 2 25 3 35 4 
Vo—Driver Output Voltage—V Vj—Input Voltage—V 
FIGURE 3 FIGURE 4 


T Conditions for typical curve are Voc = 5 V, Ta = 25°C. 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


FA INTERFACE TYPE MC3486 
gy UINUUILO GQUADHUFLE LINE RECEIVER Wil 3-SIATE UUIPUT 





e Meets EIA Standards RS-422A and RS-423A 
and Federal Standards 1020 and 1030 


© Three-State, TTL-Compatible Outputs 
e Fast Transition Times 
e@ Operates From Single 5-Volt Supply 


e Designed to be Interchangeable with 
Motorola MC3486 


description 


The MC3486 is a monolithic quadruple differential 
line receiver designed to meet the specifications 
of EIA Standards RS-422A and RS-423A and 
Federal Standards 1020 and 1030. The MC3486 
offers four independent differential-input line 
receivers that have TTL-compatible outputs. The 
outputs utilize three-state circuitry to provide a 
high-impedance state at any output when the 
appropriate output enable is at a low logic level. 


The MC3486 is designed for optimum performance 
when used with the MC3487 quadruple differential 
line driver. It is supplied in a 16-pin dual-in-line 
package and operates from a single 5-volt supply. 


The MC3486 is characterized for operation from 
0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 
EXCEPT OUTPUT ENABLE 


OUTPUT 
ENABLE 








EQUIVALENT OF OUTPUT ENABLE 


BULLETIN NO. OL-S 12748, JUNE 1980 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


3.4 
4A 4Y ENABLE 3Y 


1,2 
ENABLE 





FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL INPUTS ENABLE a 
A-B 
Te i i Ca 


Vip =0.2V 


~02V<Vip=o2v_| +4 +i id 
Vin €=02V a aaa ae 


H = high level, L = 
? = indeterminate 





low level, Z * high-impedance (off), 


TYPICAL OF ALL OUTPUTS 


Copyright © 1980 by Texas Instruments Incorporated 
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Jv Differential-input low-threshold voltage Vo =0.5V, Io=8mA 


TYPE MC3486 | 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage; Vac (see Noted). asayacce awe len ee isin e teeta esa sua sSoasas aces eta OOM 
laput-voltagesA or, Blnputs: ai seen salon 3 ON Ae eee Oo Shwe ok ean tans Meee eee SID 
Differential input voltage (see Note 2) ath fare sete Ah cas He osha acanteterarese heat Sa asl eas tegen et, Ane 
Enable input Voltage ascce.ccaeiie. 66 evetenes eee eee O28 Ge eee aes 'e: & pyi8.co ee: ees: ls, ee eue ce Wee @ Sow #8 8 wlerac ere 8V 
Low-level output current... ccc ctw ec cece eee terete twee eee c cess sescesescseee SOMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): JPackage ........ 1025mW 

N Package ........ 1150 mW 
Operating free-air temperature range 6 ww eee eee ee te cee tee ects ets eteescesees OC to 70°C 
Storage temperature range oo. ee ee ce cece cece eee cece etenseecvscesveeeses —65°C to 150°C 
Lead'temperature 1/16 inch (1,6 mm) from case for 60 seconds: JPackage ..ecccsececcccecevesess 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N Package .ecccceceecececccveses 260C 


NOTES: 1. All voltage values, except differential-input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding Inverting Input. 
3. For operation above 25°C free-air temperature, derate the J package at the rate of 8.2 mW/C and the N package at the rate of 
9.2 mw/c. 


recommended operating conditions 


Supply voltage, Vcc 


Common-mode input voltage, Vic 


Differential input voltage, Vip 
Operating free-air temperature, TA 0 





electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, and 
operating free-air temperature (unless otherwise noted) 


PARAMETER 
Vv Differential-input high-threshold voltage Vo=2.7V, Io = —0.4 mA 
















Vild High-level ens input vlogs ee 
VIK Enable-input clamp voltage 1) =—10 mA PB 


TH 
TL 
*= 0, Io = —0.4 mA, 
VOH High-level output voltage WIDE O20Ns : 0 
See Note 4 and Figure 1 
Vip*=—-04V, Io=8mA, 
VOL Low-level output voltage iad . 2 a 
See Note 4 and Figure 1 
, Vin=08V, Vip=-3V,Vo=27V_| ——S—~SO 
10z High-impedance-state output current ue 1D 2) uA 
.25 


Vcc =0 V or 5.25 V, 
Other inputs atO V 


V,=5.25V 
High-level enable input current. A 
zi : : Vj=2.7V 
= 


Ne Low-level enable input current V,;=0.5V f= 100 | 
los Short-circuit output current Vip=3V, Vo=O0V, See Note 5 | -15 100 | mA_| 


tThe algebraic convention, where the least-positive (most-negative) limit is designated as minimum, is used in this data sheet for threshold 
voltages only. 
NOTES: 4. Refer to EIA Standards RS-422A and RS-423A for exact conditions. 

5. Only one output at a time should be shorted. 






















lB Differential-input bias current 
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TYPE MC3486 
UUAUKUPLE LINE RECEIVER WITH 3-STATE OUTPUT 





switching characteristics, Vcc = 5 V, TA = 25°C 


Propagation delay time, high-to-low- 
tPHL 

tevel output 

Propagation delay time, low-to-high- 


t 
PLH level output 


tPZ2H Output enable time to high level 


tp2L Output enable time to low level CL=15pF, see Figure 3 


tPHZ Output disable time from high levet 
tPLZ Output disable time from low level 





PARAMETER MEASUREMENT INFORMATION 


500 2 


Vv 
500 2 ' na VOR 
(+) 
2v I | 


FIGURE 1—V 


lon 
(-) 





Vv 


OH’ OL 













GENERATOR 
(see Note A} 





OUTPUT 





C, = 15 pF 
(see Note B) 


1.5V 


OUTPUT 





2V 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supptied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t, = te = 6 ns. 
B. Cy includes probe and stray capacitance, 


FIGURE 2~PROPAGATION DELAY TIMES 
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TYPE MC3486 


QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 





PARAMETER MEASUREMENT INFORMATION 





GENERATOR 
(see Note A) 











ear Pca tetra aaee page ee | 





OUTPUT 


(see Note C) 
CL = 


15 pF 
(see Note B) 


— e 
7 f sw3 







TEST CIRCUIT 
teZL 
tp2H 3V 
3V 
INPUT ——15V 
INPUT —— 15 SWitol5V aaa 
SW2 open ‘2 A 
Aten ov SW3 closed 1 OV SW2 closed 





—>| lez 


1 Vou 
Seetee GY 









1 SW3 open 
—>) |eteze 


Ti ——wA5V 
OUTPUT ff \-- 15V 
VoL 





t 
PLZ 
teHz 3V 
3V 
SW1 to -1.5V 
SW1t0 15 V SW2 closed 
SW2 closed SW3 closed 
SW3 closed 
— ee 13V 
Von OUTPUT i/ \ 
# —--—- 05V \ 
Vv 
ae 1.3V ot 
VOLTAGE WAVEFORMS 


FIGURE 3—ENABLE AND DISABLE TIMES 


NOTES: A, The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle * 50%, t, = t¢ = 6 ns, 


B, Cy includes probe and stray capacitance 
C. All diodes are 1N916 or equivalent, 
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INTERFACE : TYPE MC3487 


ninniixa QUANRIIPIF NIFFERENTIAL LINE Neve 
ee WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 12749, MAY 1980 






@ Meets EIA Standard RS-422A and JORN 
Federal Standard 1020 DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Three-State, TTL-Compatible Outputs outruT 


4A 4Z_ ENABLE _3Z 


Fast Transition Times 
High-Impedance Inputs 

Single 5-Volt Supply 

Power-Up and Power-Down Protection 


Designed To Be Interchangeable with 
Motorola MC3487 





description ENABLE 


The MC3487 offers four independent differential line 
drivers designed to meet the specifications of EIA FUNCTION TABLE (EACH DRIVER) 


Standard RS-422A and Federal Standard 1020. Each Ee OU 
driver has a TTL-compatible input buffered to reduce metas 


current and minimize loading. Hi nH 
L H 
Xx L 


H = TTL high level X = irrelevant 
L = TTL low level 




















i 
High-Impedance 


: 
High-Impedance 


The driver outputs utilize 3-state circuitry to provide 
high-impedance states at any pair of differential 
outputs when the appropriate output enable is at a 
logic low level. Internal circuitry is provided to ensure 
a high-impedance state at the differential outputs 
during power-up and power-down transition times, provided the output enable is low. The outputs are capable of 


source or sink currents of 48 milliamperes. 


The MC3487 is designed for optimum performance when used with the MC3486 quadruple line receiver. it is supplied 
in a 16-pin dual-in-line package and operates from a single 5-volt supply. 


The MC3487 is characterized for operation from 0°C to 70°C. 


schematics of inputs and outputs 
TYPICAL OF ALL OUTPUTS 


EQUIVALENT OF EACH INPUT 


Vcc, 


92 NOM 
OUTPUT 





Copyright © 1980 by Texas Instruments Incorporated 
TEXAS INSTRUMENTS 57 
INCORPORATED 
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 


58 


TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vec (see Note): = vo osscacsesio oon aie eye e'ed oe. eke wee e's C66 6 O44 ORES Che eee. BM 
INPUt-VOltage: <..:die stele Wo 0 sieeve late aia we. 0.'8 se wl overs Oda Berea e6 he iehee8 Oa BUS Wiehe aw Sle ee eae DAV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

Jpackage .isececcececccceeese 125mW 

N package ..ccceccccceccvecee 1150mW 
Operating free-air temperature range 6. ee ee cece cece cc ence ccc esrecesccccessses OC tO 70°C 
Storage temperature range 6. ke ee ee etc e ee cece cece ete esccecesevesereses “65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: Jpackage ......ecceeccsccscecses 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package ...-.eeseccceecsceeees 260C 


NOTES: 4, All voltage values, except differential output voltage Vop. are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package at the rate of 8.2 mW/°C and the N package at the rate of 
9.2 mw/c. 


recommended operating conditions 


Tin ot max Tut 
Supply voltage, Vcc 4.75 5 5.25 Vv 
Operating free-air temperature, TA °c 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


High-level VIL = 0.8 V Vins2v -aOHE Wa mA 
VOH igh-level output voltage IL=O.8V, 1H loH = 48 mA 


VOL Low-level output voltage VIL=0.8V, ViH=2V, lol =48mA 
Vop! Differential output voltage RL =1002, See Figure 1 - 


Change in magnitude of 






















TEST CONDITIONS 


A Ri = 1002, See Figure 1 
Vopl differential output voltaget L iad 
Voc Common-mode output voltage + Ri = 1002, See Figure 1 

Ch i itude of 
AWVocl anaes RL= 1002, See Figure 1 


common-mode output voltaget 


i Output current with r off Vv OV vosey 
rr t owe = 
0 is meses cc Vo = —0.25 V 
t 


High-impedance-state Output enables Voe2.7V P00 | 
Oz BA 
at 0.8 V 
J 





Cc 
+4 











output current Vo=0.5V ieee 


Input current at maximum 
input voltage 
Ta} High-level input current ViA27V 50 


Ie Low-level input current =0.5V 
los Short-circuit output currents j=2V 


I $s | urrent ( Il driver: ) Inputs grounded, No load rT C~S™~«SOS 
u current (a rivers 
- ~ — PS 


TAWMopland ANocl are the changes in magnitude of Vop 4nd Voc. respectively, that occur when the Input is changed from a high level to 
@ low level, 





| 









Fin EIA Standard RS-422A, Voc, which ts the average of the two output voltages with respect to ground, !s called output offset voltage, Vos. 
Sonty one output at a time should be shorted and duration of the short-circult should not exceed one second. 
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TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 





switching characteristics, Veg = 5 V, Tp = 25°C 


Ee 
CL=15pF, See Figure2 ae a 
Pee One 
tTD Differential-output transition time | CL=15pF,  SeeFigue3 = —s—(ié‘iYtSS 20 Ts 
tpZH Output enable time to high level | 80 | ons 


tpZL Output enable time to Jow level 
tpHz2 © Output disable time from high level 
tpLzZ Output disable time from low level 































Cr = 50 pF, See Figure 4 











PARAMETER MEASUREMENT INFORMATION 


50 82 


C) 
5082 | Voc 


FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


ee oe oe oe oe om ome 3 







ov 


Grasaesss 5V Letern-ef be——ol tot 


—em a= w=: VoH 





Y OUTPUT 
GENERATOR | 
(See Note A) ‘ | Vou 
(See Note B} 1 [ Skew poy | sa 
ay —r—a betel] 
ree wo (See Note C) => { Von 
2 OUTPUT 
TEST CIRCUIT VOLTAGE WAVEFORM 


NOTES: A, The input pulse Is supplied by a generator having the following characteristics: t; <5 ns, tp <5 ns, PRR = 1 MHz, duty cycle = 50%, 
257502. 
B. Cy Includes probe and stray capacitance. 
C. All diodes are 1N916 or IN3O64. 


FIGURE 2—PROPAGATION DELAY TIMES 
LI ST NIT eI SETTLES PGES I ES SI TTR SIE TEE EEE TE IE TE, IS I VO IEA I 8 ST EG fT TI SE} 
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TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH :3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


== —3V 
OUTPUT ov 


tro tt tT 









GENERATOR 
(See Note A) 




















J { 
i 90% | 
Cy = 15 pF OUTPUT 1 F 1 
= Re a ie a | (See Note B) 10% 
TEST CIRCUIT . VOLTAGE WAVEFORMS 
FIGURE 3—DIFFERENTIAL-OUTPUT TRANSITION TIMES 
\ | OUTPUT nie 
Oor3V 
| (See Note B) (See Note C) 
Goes el 
(See Note A) _ 
= sw2 
TEST CIRCUIT 
OUTPUT oN OUTPUT 3V 
SNeUE 15V ENABLE 1.5V 
\ OV INPUT gy 1 
tpHZ—pi je : te7zc > e- 
I OH I 
ourpuT 2o5Y  SWh closed outPuT | Aasv Sy coed 
i SW2 closed l P 
triz-—ph ie TN fie fs VoL 
o j ~=15V nee We Vou 
UTPUT SW 11 closed Swi 
| 05V SW2closed one me Sw2 ses 


VoL 
VOLTAGE WAVEFORMS 
FIGURE 4—DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse Is supplied by a generator having the following characteristics: tp <5 ns, te < 5 ns, PRR = 1 MHz, duty cycle = 50%, 
Zo * 50 2. 
B. CL includes probe and stray capacitance, 
C. All diodes are IN916 or IN3064, 
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QUADRUPLE BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 12617, MAY 1978 — REVISED JULY 1980 


Ey INTERFACE | TYPES N8T26, N8T26A 
Dp e 





e P-N-P Inputs for Minimal Input JORN 
Loading (200 nA Maximum) DUAL-IN-LINE PACKAGE (TOP VIEW) 


@ High-Speed Schottky CircuitryT 


e@ 3-State Outputs for Driver and 
Receiver 


@ Party-Line (Data-Bus) Operation 
e@ Single 5-V Supply 


@ N8T26A Driver has 
48-mA Current Sink Capability 


e@ Designed to be Interchangeable 
with Signetics N8T26 and N8T26A, 
also Called 8T26 and 8T26A 





description 
The N8T26 and N8T26A are quadruple transceivers utilizing Schottky-diode-clamped transistors. Both the driver and 
receiver have three-state outputs. With p-n-p inputs, the input loading is reduced to a maximum input current of 
200 microamperes. These devices are capable of high switching rates into high-capacitance loads and are suitable for 
driving tong bus lines. 
The N8T26 and N8T26A are characterized for operation from O°C to 70°C, 

schematics of inputs and outputs FUNCTION TABLE (DRIVER) 

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 





Vv 


H 
5k2 NOM L 
Zz 





OUTPUT FUNCTION TABLE (RECEIVER) 


INPUT OUTPUT 
|e ore | oR 





L L H 
H L L 
x H Zz 


H = high level, L = low level, 
Drivers: Reg = 35 82NOM X = irrelevant, 2 = high impedance 
Receivers: Reg = 70 2 NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)... cee ee eee eee ee eee bien eee eee oa aaa se Sas aa wee. Ow 
Inputvoltage ..... eee eee ute a) aiZal Sobel eh bir ies te Gore's itelteiget a! ce“Bne a lo 6 sees tet of aiferwts leisie 0b jace lave ezece-sceres, Dio Ve 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ....... 1025mW 

N package ....--- 1150mW 


Operating free-air temperature range... eee ee ee ee ce wees c ce reveeccverersseseees OC tO 70°C 
Storage temperature range... eee eee ee wt ect ee eee ee eee cees ihe aie obs eee ues, —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package ....ceecccersccses see’ 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package ...eececveevess cigcisces 260-6 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package at the rate of 8.2 mW/C and the N package at the rate of 
9.2 mw/’c. 
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TYPE.N8T26 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





N8T26 recommended operating conditions 








[OOOO NOM MAX [ UNIT 
Supply voltage, Voc 4.75 5 5.25 
[Drver,B |S TO 
High-level output current, loy Receiver, A Poes > 2 Ae mA 
Drive,B{ 40*~ 
weal ook gehen sla | Receiver, A | Cw 


Operating free-air temperature, Ta 0 70 












N8T26 electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 


PARAMETER [Test conpinions______ [WIN TvP?_MAX 
Vin_Highlevelinputvottage _[@,0,DERE[ SSCS 
i Tnpurt clam voltage 


ViL=085V  loH=—-2mA 


fa |Vin=2V,__loL = 40™ma a ee 





U 


4 


VoH High-level output voltage 








Vv Low-level output volta 
OL ‘a * ViH=2V, Vi_=085V,  loL=16mA 

Off-state (high-impedance DE at0.85V REat2Vv, Vo=2.6V 

state) output current 


Ny High-level input current Vv, =5.25V 


lie Low-level input current B,D, DE, RE | Vv, =0.4V 


beeiil Be ed —50 —150 
los  Short-circuit output current Lie Vcc = 5.25 V 30 =75 


lec Supply current Vcc =5.25V, No load 
N8T26 switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER | FROM | TO | TESTCONDITIONS |MIN TYP MAX | UNIT 


tpLH Propagation delay time, low-to-high-level output 


loz BA 





RE at2V, Vo =0.5V 











C_=30pF, See Figure 1 
tpHL Propagation delay time, high-to-low-level output L ate i 


t Propagation delay time, low-to-high-level output 

pu ee ; u : < : C_=300pF, See Figure 2 
tpHL Propagation delay time, high-to-low-level output 

t Output disable time from low level 

ce : a CL=30pF, See Figure 3 


tpz_ Output enable time to low level 


t Output disable time from low level 
oe es Ci = 300 pF, See Figure 4 





tpz_ Output enable time to low level 


TAI typical values are at Ta = 25°C and Voc = 5 V, 
Sonty one output should be shorted at a time, and duration of the short cIrcult should not exceed one second. 
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: TYPE N8T26A 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





N8T26A recommended operating conditions 


in om max | unit 
Supply voltage, Vcc 4.75 5 5.25 maa 


[DrverB | SSCSC=C TOO 
ae ee OH Z 
PCB 


Vv 

A 

Low-level output current, !o1, 
70 °c 


Operating free-air temperature, TA po CF 


N8T26A electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 


BOONE ee 

B,D, DE,RE[y=-12mA_——SCSC—SSSSOCC|. SSCS] | 

VIH=2V, ViL=0.85V, IloH=—10mA ao 
Vv 







































ViL=085V IQH=—-2mA 
ViL=085V IoH =—-100KA 
Vip #2V, loL =48mA 
ViH=2V, ViL=085V, IoL=20mA | 5] 
DEat0.85V  REat2V, Vo =2.6V 2] sa | 


DE at0.85V, REat2V, Vo=05V 

Vi= 5.25 V 

Vi=04V 
—25 


Vv, =0.4V, DE at 0.85 V 


los —_ Short-circuit output current§ Vcc = 5.25 V = E 5 


N8T26A switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TESTCONDITIONS | MIN TYP MAX] UNIT 
t Propagation delay time, low-to-high-level output a ee) 
PtH a ; u ‘ : 2 CL=30pF, See Figure 1 
tpH. Propagation delay time, high-to-low-level output 7 14 
t Propagation delay time, !ow-to-high-level output 12 4 
ELH ec : u : : 2 : C_=300pF, See Figure 2 
tPHL Propagation delay time, high-to-low-level output 


VoH _ High-level output voltage 


VoL __ Low-level output voltage 


Off-state (high-impedance 
oz state) output current 


Iw High-level input current 


Ne Low-level input current 


w 
o 














B,D, DE, RE 





t Output disable time from low level 

PLZ 2 - C_=30pF, See Figure 3 
tpz_ Output enable time to low level 

t Output disable time from low level 

PLZ 2 CL=300pF, See Figure 4 
tpZL Output enable time to low level 


tan typical values are at Ty = 25°C and Vec=5V. 
S only one output should be shorted at a time, and duration of the short circuit should not exceed one second, 
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TYPES N8T26, N8T26A 
QUADRUPLE BUS TRANSCEIVERS WITH 3- STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


2.6 V 


Vcc 


922 










{see Note D) 






PULSE 
GENERATOR 
(see Note Aj 





CIRCUIT 
UNDER 
TEST 
(see Note B) 







CL = 30 pF 
(see Note C) 











GND 


TEST CIRCUIT 


<5ns <5 
aa Bc ols ESE ace5 gy 
t 
t 


OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 


2.6V Vcc 2.6 V 





(see Note D) 






CIRCUIT 



















UNDER 
TEST 
PULSE (see Note B) Ci = 300 pF 
GENERATOR (see Note C) 
(see Note A) GND 
TEST CIRCUIT 
—| fe— <5ns —~ —<5ns 
| 790% 90% oN 
INPUT iéasv 15 VG 
9, 9, 
10% fh No10% ov 
ho—eltpHL tPLH ¢——o4 
| 







OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 2—PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 


NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR = 10 MHz, duty cycle = 50%, Zou, = 50 2, 
B. Allinputs and outputs not shown are open, 
C. Cy. includes probe and jig capacitance, 
D. All diodes are 1N916 or 1N3064, 
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TYPES N8T26, N8T26A 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


2.6 V Vcc 5V 




















B (all) 240 2 









CIRCUI 
PULSE cee: 
GENERATOR TEST 
(see Note A) (see Note B) 





(see Note D 
GND CL = 30 pF a2) 


(see Note C) 





! 
ke—'PLz 
| 
1 
OUTPUT 15V 
10% 
VOLTAGE WAVEFORMS 


FIGURE 3—RECEIVER ENABLE AND DISABLE TIMES 


vcc 5V 


2.6V 











D {all) 70 8 














CIRCUIT 
UNDER 
PULSE TEST 
GENERATOR (see Note 8) 








(see Note A) (see Note D) 










GND 5k2 


(Probe) 


Cy = 300 pF 
(see Note C) 


TEST CIRCUIT 


je-et—< Soros te-et- << Srns 
ty —L———~~26V 





INPUT 
! | 
be—el—tp77 ke—ey- tpLz 
I { 
OUTPUT 15V H 
10% 
VOLTAGE WAVEFORMS 


FIGURE 4—DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 5 MHz, duty cycle = 50%, Zou, © 50 2. 
. All inputs and outputs not shown are open, 

- Cy includes probe and jig capacitance, 

- All diodes are 1N916 or 1N3064, 


oo 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


BULLETIN NO. DL-S 12493, JANUARY 1977 










SN55107A, SN55107B, SN55108A, 
SN55108B... J DUAL-IN-LINE PACKAGE 
SN75107A, SN75107B, SN75108A, 
$N75108B....J OR N DUAL-IN-LINE PACKAGE 








e High Speed (TOP VIEW) 
e@ Standard Supply Voltages INPUT INPUT OUTPUT STROBE 
Dual Channels eT ol leita fal! ics ri 
e ua 
e@ High Common-Mode Rejection Ratio 
@ High Input Impedance 
e High Input Sensitivity 
e Differential Input Common-Mode 
Range of +3 V 
e Differential Input Common-Mode 
Range of More than +15 V 
Using External Attenuator 
e@ Strobe Inputs For Receiver Selection Te ga Pee ayre qgeoe gre 
e Gate Inputs For Logic Versatility Re— He tate naleemnecsen 
: ne FUNCTION TABLE 
e TTL or DTL Drive Capability SIFEERENTIAL 
e High D-C Noise Margin INPUTS 
a a A-B 
e ‘107A and ‘107B Have Totem-Pole Outputs 
e ‘108A and ‘108B Have Open-Collector Outputs 
e “B” Versions Have Diode-Protected Input 
Stage For Power-Off Condition 
description H = high level, L = low level, X = irrelevant 


These circuits are TTL/DTL compatible high-speed line receivers. Each is a monolithic dual circuit featuring two 
independent channels. They are designed for general use as well as such specific applications as data comparators and 
balanced, unbalanced, and party-line transmission systems. These devices are unilaterally interchangeable with and 
replace SN55107, SN55108, SN75107, and SN75108, but offer diode-clamped strobe inputs to simplify circuit design. 


The essential difference between the A” and ‘’B” versions can be seen in the schematics. Input-protection diodes are in 
series with the collectors of the differential-input transistors of the ‘’B” versions. These diodes are useful in certain 
“party-line’” systems that may have multiple VCcc+ power supplies and may be operated with some of the VCC+ 
supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input circuit 
connected to that supply would be as follows: 


INPUT 
ae cataie e = 


“B” VERSION 
“A” VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. 


The SN55107A, SN55107B, SN55108A, and SN55108B, are characterized for operation over the full military 
temperature range of —55°C to 125°C. The SN75107A, SN75107B, SN75108A, and SN75108B are characterized for 
operation from 0°C to 70°C. 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


design characteristics 





The ‘107A, ‘107B, ‘108A, and ‘108B line receivers are TTL-compatible dual circuits intended for use in high-speed 
data-transmission systems. They are designed to detect low-level differential signals in the presence of common-mode 
noise and variations of temperature and supplies. Dc specifications reflect worst-case conditions of temperature, supply 
voltages, and input voltages. 


These receivers feature independent channels with common voltage supply and ground terminals. The ‘107A and ‘107B 
feature TTL-compatible active pull-up (totem-pole) outputs. The ‘108A and ‘108B are also TTL-compatible, but 
feature an open-collector output configuration that permits the wired-AND iogic connection with similar outputs (such 
as the SN5401/SN7401 TTL gate or other ‘108A/‘108B line receivers). This permits a level of logic to be implemented 
without extra delay. All other features of the line receivers are identical. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The receivers feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL, 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity is particularly 
important when data is to be detected at the end of a long transmission line and the amplitude of the data has deterio- 
rated due to cable losses. These line receivers are designed to detect input signals of 25 millivolts (or greater) amplitude 
and convert the polarity of the signal into appropriate TTL-compatible output logic levels. For applications that require 
a greater sensitivity (—10 mV), the SN75207, SN75207B, SN75208, and SN75208B are recommended. 


schematic (each receiver) 


(14) 








Vec+ 


INPUTS 


Sc GND 


{5, 8) sTROBE 
G 


COMMON 
TO BOTH 
RECEIVERS 


(6) _ STROBE 
Ss 


TO OTHER RECEIVER 
*R = 1kQ for 107A and ‘107B, 750 Q for ‘108A and ‘1088. 
NOTES: A, Resistor values shown are nominal and in ohms, 


B. Components shown with dashed lines in the output circuitry are applicable to the ‘107A and 1078 only, Diodes in series with the 
collectors of the differential input transistors are short-circuited on ‘107A and ‘108A, 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) 2... 2. ee 
Supply voltage VcC-~ . 2. 2 ee eh te ee 
Differential input voltage (see Note2) ..... 
Common-mode input voltage (see Note3) .... 
Strobe input voltage ...... 2. es ee we 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note4) . ... 1 ee ee 600 mW 
Operating free-air temperature range, Series 55 . . 


Series75 .. 


Storage temperaturerange .... +e ee es 


recommended operating conditions (see note 5) 


Supply voltage Vcc+ 
Supply voltage Vcc 


ae ho ee Bee le at, Se eT 
i oe a te ee SS Tage EB 
Oe age ee ee ee eS SV 
oi ea a ee ae we Se See Se OV 


ee en eu 4 =B5°C to 128°C 
ties aeolgn k. e Oae ae aw ete Ot 70ce 
tee ew ee ew ee 65°C to 150°C 





Operating free-air temperature, TA 


tthe algebraic convention, where the less positive (more negative) limit Is designated as minimum, is used In this data sheet for logic voltage 


levels only. 


NOTES: 1. 


7. 


All voltage values, except differential voltages, are 
with respect to network ground terminal, 

Differential voltage values are at the noninverting (A) 
terminal with respect to the inverting (B) terminal. 


. Common-mode input voltage is the average of the 


voltages at the A and B inputs. 

For operation of SN55107A, SN55107B, SN55108A, 
or SN55108B above 70°C free-air temperature, refer 
to Dissipation Derating Curves in the Thermal.Infor- 
mation section, which starts on page 21. !n the J pack- 
age, these Series 55 chips are alloy-mounted; Series 75 
chips are glass-mounted. 

When using only one channel of the line receiver, the 
strobe G of the unused channel should be grounded 
and at least one of the differential inputs of the 
unused receiver should be terminated at some voltage 
between —3 V and 3 V. 


. The recommended combinations of input voltages fall 


within the shaded area of the figure at the right. 

The common-mode voltage may be as low as —4 V 
Provided that the more positive of the two inputs Is 
not more negative than —3 V. 


. 


Input—A-to-Ground Voltage—V 


RECOMMENDED COMBINATIONS 


OF INPUT VOLTAGES 





—-5 
-5 ~-4-3-2-10 1 2 3 
Input—B-to-Ground Voltage—V 
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TYPES .SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


definition of input logic levelst 





High-level input voltage between differentia! inputs 
VIDL Low-level input voltage between differential inputs 
VIH(S) High-level input voltage at strobe inputs 
VIL(S) Low-level input voltage at strobe inputs 







= 
5 
x 





tThe algebraic convention where the more positive (less negative) limit is designated as maximum Is used in this data sheet for logic voltage 
levels only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


‘107A, ‘107B ‘108A, ‘108B 
PARAMETER TEST CONDITIONS? 


UNIT 
MIN TYP8 MAX|MIN TYP8 MAX nr | 
i" igh-level Za eee = MAX ID A 

input current 8B | 
iL 






3075] 3078] * 
Low-level Es a ES) ET] 
Vv A MAX ID 


t . Vv = 
input current |B | ccs 


3/F 3 







Low-level input current 
| into 1G or 2G Vec+ =MAX, Vitis) = 0.4 V 
| 


IH 
iL f 
IH : 
Low-level input Vv = MAX Vv 04V 
It current into S ccs ‘ IL{S) * ©. 
: Vcc: = MIN, ViL(s) = 0.8 V, VIDH = 25 mV 
h-level \ 
VoH High-level output voitage lo = 400 BA, Vi =-3 V to 3V 
Vec:=MIN, Vinis)=2V, * VIDL = —25 mV 
Vv Low-level output voitage 
OL eee von Ho =16mA, Vic=-3Vto3V 
Ton iahevel ourpur current [Voce = MIN, Von = MAX Voos 
' Short-circuit 
0s output current@ 
Supply current from 
a Vecc+, outputs high 


Vip=5V 
t 
{ 


' High-level input current |Vccz=MAX, ViH(s) =2.4V 
into 1G or 2G Voc: = MAX,  ViH(s) = MAX Vec+ 
High-level input Vec+ =MAX,  Vin(s) =2.4V 
current into S Vcoc+ =MAX, Vins) = MAX Voc+ 


= MAX 


< 
oO 
(2) 
+ 

| 
—_ 
foe) 

I 
~ 
o 


(CCH Vecs = MAX, Ta =25°C 







Supply current from 


ICCH Vecs = MAX, Ta=25°C 


™ Vec-—, outputs high 





+ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 


§ All typical values are at Vocy = 5 V, Voc = -5 V, Ta = 25 C. 
4 Not more than one output should be shorted at a time. 


switching characteristics, Vcc+ = +5 V, TA = 25°C, see figure 1 







| 1074, 1078 | ‘108A, ‘108B_| 

PLHID) Propagation delay time, low-to-high-level output, ean ear | td | 
from differential inputs A and B RL=3902, Ci=i5pF { =f 19285 

PHLID) Propagation delay time, high-to-low-level output, ee fd os | 
from differential inputs A and B PRL=3902, CL=15pF {== | 19285 

mide Propagation delay time, low-to-high-level output, fT Ld os | 
from strobe input G or S PRL= 3908, cy=teer | __—‘[| 1320) 

eave) Propagation delay time, high-to-low-level output, Se oe 
from strobe input G or S RL=3902, CL=i5pF{ [| 13. 20 
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DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 





Vec= 
DIFFERENTIAL se 










(NPUT = 
OUTPUT 
po--------t--------- "107A, '107B8 
° 1A | | 
6 | 
0! | O 11 
PULSE | ° BS: 
GENERATOR | 
(See Note A} | 5022 | 50 pF 
! Veet | {See Note C) 
} ! 100 mV ° 
O— | 
2s : t (See Note D) 
2B | 
1 | a re 
5b OUTPUT 
Cy “108A, 1088 
15 pF 
STROBE (See Note C) 
INPUT 
(See Note B) 
PULSE > = 
GENERATOR 
(See Note A) 
TEST CIRCUIT 
emma eemans 200MmV 
INPUT 
A 
ov 
3V 
STROBE 1 | 
INPUT | ! . 
Gors lt ! | 
1 —| fe teHLid) =| —+—-——-— ov 
tPLH(D) ye | | ! 
I | tPLH(s)—e] <=} fe PHLIS) 
VN ! ‘a 
ere 1.5V 1.5V 1.5V 1.5V 
VoL. 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoyt = 50 92, ty = te = 10+ Ss, thy = 500 ns, PRR = 1 MHz, 
tp2 = 1s, PRR = 500 kHz. 


B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. C._ includes probe and jig capacitance. 

D. All diodes are 1N916. 


FIGURE 1—PROPAGATION DELAY TIMES 
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Vo~-Output Voltage~V 


Propagation Delay Time—ns 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 


vs 
OIFFERENTIAL INPUT VOLTAGE 


6 
"108A, °1088 
Se 


Noninverting 










0 
40 -30 -20-10 0 10 20 30 40 


Vip—Differential Input Voltage—mV 


FIGURE 2 


‘107A, '107B 
PROPAGATION DELAY TIME 
(DIFFERENTIAL INPUTS) 

vs 
FREE-AIR TEMPERATURE 





tPLH(D)—Propagation Delay Time—ns 


0 
-76 -50 -25 0 25 650 75 100 125 
Ta—Free-Air Temperature—"C 






FIGURE 5 


107A, ‘107B 
PROPAGATION DELAY TIME 
(STROBE INPUTS) 


vs 
FREE-AIR TEMPERATURE 


Propagation Delay Time—ns 


0 
715 -50 -25 0 25 SO 75 100 125 
Ta~Free-Air Temperature—"C 
FIGURE 8 


1H—High-Level Input Current—pA 
n 
oe 


0 
-75 -§ -25 0 


CY] 
-75 -50-25 0 


HIGH-LEVEL INPUT CURRENT 
INTO 1A or 2A 


vs 
FREE-AIR TEMPERATURE 







25 60 75 100 125 


Ta—Free-Air Tmeperature—"C 


FIGURE 3 


‘108A, ‘108B 
PROPAGATION DELAY TIME 
LOW-TO-HIGH LEVEL 
(DIFFERENTIAL INPUTS) 


vs 
FREE-AIR TEMPERATURE 





25 50 75 100 125 
Ta—Free-Air Temperature—C 


FIGURE 6 


Propagation Detay Time-ns 


0 
-75 -50 -25 0 
Ta—Free-Air Temperature—C 


t Data for temperatures below 0°C and above 70°C are applicable for Series 55 devices only. 


SUPPLY CURRENT, OUTPUTS HIGH 
vs 
FREE-AIR TEMPERATURE 


lCcHI~Supply Current—mA 
an 





°75 ~50 -25 0 25 80 75 


Ta-Free-Air Temperature—C 


100 125 


FIGURE 4 


"108A, '108B 
PROPAGATION DELAY TIME 
HIGH-TO-LOW LEVEL 
(DIFFERENTIAL INPUTS) 
vs 
FREE-AIR TEMPERATURE 


e 8 


a 
oe 






PB sis rca 
A 


R= 3000017 | 


25 50 75 100 125 


= 
a 





= 
a 9° 





tPHL(D)—Propagation Delay Time—ns 
8 8 





0 
-75 -50 ~25 0 


Ta-Free-Air Temperature—'C 


FIGURE 7 
108A, °108B 
PROPAGATION DELAY TIME 
(STROBE INPUTS) 


vs 
FREE-AIR TEMPERATURE 





25 60 75 100 125 


FIGURE 9 
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TYPICAL APPLICATION DATA 
basic balanced-line transmission system 


The ‘107A, ‘107B, ‘108A, and ‘108B dual line circuits are designed specifically for use in high-speed data transmission 
systems that utilize balanced, terminated transmission lines such as twisted-pair lines. The system operates in the 
balanced mode, so noise induced on one line is also induced on the other. The noise appears common-mode at the 
receiver input terminals where it is rejected. The ground connection between the line driver and receiver is not part of 
the signal circuit so that system performance is not affected by circulating ground currents. 


The unique driver-output circuit allows terminated transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections are virtually eliminated when terminated lines are used. 
Crosstalk is minimized by low signal amplitudes and low line impedances. 


The typical data delay in a system is approximately (30 + 1.3 L) nanoseconds, where L is the distance in feet separating 
the driver and receiver. This delay includes one gate delay in both the driver and receiver. 


Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output current. The 
driven line is selected by appropriate driver-input logic levels. The voltage difference is approximately: 


VDIFF © 1/210(on) * RT. 


High series line resistance will cause degradation of the signal. The receivers, however, will detect signals as low as 
25 mV (or less). For normal line resistances, data may be recovered from lines of several thousand feet in length. 


Line-termination resistors (RT) are required only at the extreme ends of the line. For short lines, termination resistors 
at the receiver only may prove adequate. The signal amplitude will then be approximately: 


VDIFF © lo(on) * RT. 


Ry Rr 










TRANSMISSION LINE HAVING 


DATA INPUT : CHARACTERISTIC IMPEDANCE Zo 








Y 
2 Ry + Zo/2 
INHIBIT 6 L | STROBES 
euseions SNSSI10A poco 
. ° . . . . . 
SN75109A, SN75110A, 107A, ‘1078, ‘108A, ‘108B 
SN75112 
FIGURE 10 


data-bus or party-line system 


The strobe feature of the receivers and the inhibit feature of the drivers allow these dual line circuits to be used in 
data-bus or party-line systems. In these applications, several drivers and receivers may share a common transmission 
line. An enabled driver transmits data to all enabled receivers on the line while other drivers and receivers are disabled. 
Data is thus time-multiplexed on the transmission line. The device specifications allow widely varying thermal and 
electrical environments at the various driver and receiver locations. The data-bus system offers maximum performance 
at minimum cost. 


RECEIVER 1 RECEIVER 2 RECEIVER 4 


DRIVERS: 

SN55109A, SN55110A, 

$N75109A,SN75110A, 
SN75112 











STROBES 
Rr 





Rr 











Ry Rr 






LOCATION 2 





ORIVER 1 DRIVER 3 DRIVER 4 
‘ RECEIVERS: 
DATAINPUT 6 "107A, ‘1078, 
"108A, ‘1088 
INHIBIT : 
LOCATION 1 LOCATION 3 LOCATION 4 
FIGURE 11 
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TYPICAL APPLICATION DATA 


unbalanced or single-line systems 


These dual line circuits may also be used in unbalanced or single-line systems. Although these systems do not offer the 
same performance as balanced systems for long lines, they are adequate for very short lines where environmental noise 
is not severe, 


The receiver threshold level is established by applying a d-c reference voltage to one receiver input terminal. The signal 
from the transmission line is applied to the remaining input. The reference voltage should be optimized so that signal 
swing is symmetrical about it for maximum noise margin. The reference voltage should be in the range of ~3 volts to 
+3 volts. It can be provided by a voltage supply or by a voltage divider from an available supply voltage. 


A single-ended output from a driver may be used in single-line systems. Coaxial or shielded line is preferred for mini- 
mum noise and crosstalk problems. For large signal swings, the high output current (typically 27 mA) of the SN75112 
is recommended. Drivers may be paralleled for higher current. When using only one channel of the line drivers, the 
other channel should be inhibited and/or have its outputs grounded. 


SN55109A, SN55110A 
SN75109A, SN75110A 







R 107A, '107B 








SN75112 "108A, '108B 
OUTPUT INPUT 
INPUT 
Vref OUTPUT 
STROBES 
INHIBIT 
Vo=-lo:R 
FIGURE 12 
‘108A, ‘108B 
“108A, ‘108B dot-AND output connections 
The ‘108A, ‘108B line receivers feature an open- 
collector-output circuit that can be connected in 
the dot-AND logic configuration with other similar ‘108A, ‘108B 
open-collector outputs. This allows a level of logic to Sinpur 
be implemented without additional logic delay. 
DOT-AND 
CONNECTION 


For rules for such dot-AND connections, refer to the 


SN5401/SN7401 or equivalent 
SN5401/SN7401 data sheet. 


FIGURE 13 


increasing common-mode input voltage range of receiver 


The common-mode voltage range or CivViVR is defined as the range of voitage appiied simultaneously to both input 
terminals that if exceeded does not allow normal operation of the receiver. 


The recommended operating CMVR is +3 volts, making it useful in all but the noisiest environments. In extremely 
noisy environments, common-mode voltage can easily reach +10 V to +15 V if some precautions are not taken to 
reduce ground and power supply noise, as well as crosstalk problems. When the receiver must operate in such 
conditions, input attenuators should be used to decrease the system common-mode noise to a tolerable level at the 
receiver inputs. Differential noise is also reduced by the same ratio. 


These attenuators have been intentionally omitted from the receiver input terminals so the designer may select resistors 
that will be compatible with his particular application or environment. Furthermore, the use of attenuators adversely 
affects the input sensitivity, the propagation delay time, the power dissipation, and in some cases (depending on the 
selected resistor values) the input impedance, therefore reducing the versatility of the receiver. 
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TYPICAL APPLICATION DATA 
increasing common-mode input voltage range of receiver, continued 


The ability of the receiver to operate with approxi- TABLE B — TYPICAL PROPAGATION DELAYS FOR 
mately +15 volts common-mode voltage at the inputs RECEIVER WITH ATTENUATOR TEST CIRCUIT 
has been checked using the circuit shown in SHOWN IN FIGURE 14 


Figure 14. The resistors R1 and R2 provide a voltage 
divider network. Dividers with three different values 
presenting a 5-to-1 attenuation were used so as to 
Operate the differential inputs at approximately 
+3 volts common-mode voltage. Careful matching 
of the two attenuators is needed so as to balance the 
Overdrive at the input stage. The resistors used are 
shown in Table A. 









PARAMETERS 


INPUT TYPICAL 
DEVICE 


eninge ae ee ee ae 
= ee ee 
ee a (eee 
|e Fe 
aa cae 
‘108A, ‘108B 









TABLEA 
Attenuator 1: R1=2 kQ2, R2=0.5 kQ2Q 


Attenuator 2: R1=6kQ, R2=1.5kQ 
Attenuator 3: R1=12k2, R2=3kQ2Q 






Table B shows some of the typical switching results 
obtained under such conditions. 


ONE oN. 
bala Deedee RECEIVER 
H 
euate — oe oe Ay = 3902 
OR -14V 
+14V 
-16V 
+15V 
OR 
~15V 





= +5V 


FIGURE 14—COMMON-MODE CIRCUIT FOR TESTING INPUT 
ATTENUATORS, WITH RESULTS SHOWN IN TABLE B 


Two methods of terminating a transmission line to reduce reflections are: 





METHOD 1 METHOD 2 
R3 ie 
R3 6 R3 
RO=A1+ A2= 29/2 R1+R2>>2q 
R3 = Zo/2 
FIGURE 15 


The first method uses the resistors as the attenuation network and line termination. The second method uses two 
additional resistors for the line terminations. 
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TYPICAL APPLICATION DATA 


increasing common-mode input voltage range of receiver, continued 


For party-line operation, method 2 should be used as follows: 
ATTENUATION NETWORK 





FIGURE 16 


To minimize the loading, the values of R1 and R2 should be fairly large. Examples of possible values are shown in 
Table A. 


furnace control using the SN75108A 


5V 


BONNET UPPER 


- er F ‘* BONNET, LIMIT SWITCH 
The furnace control circuit in Figure 17 isan example __ temp 


of the possible use of the SN55107A Series in areas 
other than what would normally be considered 
electronic systems. Basically the operation of this 
control is as follows. When the room temperature 
is below the desired level, the resistance of the room 
temperature sensor is high and channel 1 nonin- 
verting input is below (less positive than) the ref- 
erence level set on the input differential amplifier. 
This situation causes a low output, operating the = = 
“heat on” relay and turning on the heat. The chan- 
nel 2 noninverting input is below the reference level 
when the bonnet temperature of the furnace reaches the desired level. This causes a low output, thus operating the 
blower relay. Normally the furnace is shut down when the room temperature reaches the desired level and the channel 
1 output goes high, turning the heat off. The blower remains on as long as the bonnet temperature is high, even after 
the “heat on” relay is off. There is also a safety switch in the bonnet that shuts the furnace down if the temperature 
there exceeds desired limitations. The types of temperature-sensing devices and bias-resistor values used are deter- 
mined by the particular operating conditions encountered. 







TO “HEAT ON” 
RELAY 
RETURN 


TO BLOWER 
RELAY 
RETURN 


FIGURE 17—FURNACE CONTROL USING SN75108A 
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TYPICAL APPLICATION DATA 


repeaters for long lines 


In some cases, the driven line may be so long that 
the noise level on the line reaches the common-mode 
limits or the attenuation becomes too large and 
results in poor reception. In such a case, a simple 
application of a receiver and a driver as repeaters 

(shown in Figure 18a) restores the signa! level and 
allows an adequate signal level at the receiving end. 
{f multichannel operation is desired, then proper 
gating for each channel must be sent through the 
repeater station using another repeater set as in 
Figure 18b. 


receiver as dual differential comparator 


There are many applications for differential com- 
parators, such as voltage comparison, threshold 
detection, controlled Schmitt triggering, and pulse 
width control. 


As a differential comparator, a ‘107A or ‘108A may 
be connected so as to compare the noninverting input 
terminal with the inverting input as shown in 
Figure 19. Thus the output will be high or low 
resulting from the A input being greater or less than 
the reference. The strobe inputs allow additional 
control over the circuit so that either output or both 
may be inhibited. 


window detector 


The window detector circuit in Figure 20 has a large 
number of applications in test equipment and in 
determining upper limits, lower limits, or both at 
the same time — such as detecting whether a voltage 
or signal has exceeded its limits or ‘’window’’. Illum- 
ination of the upper-limit (lower-limit) indicator 
shows that the input voltage is above (below) the 
selected upper (lower) limit. A mode selector is 
provided for selecting the desired test. For window 
detecting, the ‘upper and lower limits” test position 
is used. 


DATA 


CLOCK 
IN 


REPEATERS 


DATA ‘ DATA 
a8 [Toner [¥ [rscewen | +f onven Pt [ncaven 
P 


P 
a. SINGLE-CHANNEL LINE 






a [oven DE freceven} of coven Pe [oscewen } 3 
Pp 
or 
P id 
b. MULTI CHANNEL LINE WITH STROBE 
FIGURE 18—RECEIVER-DRIVER REPEATERS 
STROBE 1 
REFERENCE 1 OUTPUT 1 
STROBE 1,2 
OUTPUT 2 
REFERENCE 2 





> STROBE 2 


FIGURE 19—-SN55107A SERIES RECEIVER AS A DUAL 
DIFFERENTIAL COMPARATOR 


+5V -SV 5V 





~ MODE 
SELECTOR 


MODE SELECTOR LEGEND 


POSITION CONDITION 
1 OFF 
2 TEST FOR UPPER LIMIT 
3 TEST FOR LOWER LIMIT 
4 TEST FOR UPPER AND LOWER LIMITS 


FIGURE 20—WINDOW DETECTOR USING SN75108A 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


temperature controller with zero-voltage switching 


The circuit in Figure 21 switches an electric resistive heater on or off by providing negative-going pulses to the gate of 
a triac during the time interval when the line voltage is passing through zero. The pulse generator is the 2N5447 and 
four diodes. This portion of the circuit provides negative-going pulses during the short time (approximately 100 js) 
when the line voltage is near zero. These pulses are fed to the inverting input of one channel of the ‘108A. If the 
room temperature is below the desired level, the resistance of the thermistor is high and the noninverting input of 
channel 2 is above the reference level determined by the thermostat setting. This provides a high-level output from 
channel 2. This output is AND’ed with the positive-going pulses from the output of channel 1, which are reinverted 
in the 2N5449, 


THERMOSTAT 
SETTING 





FIGURE 21—ZERO-VOLTAGE SWITCHING TEMPERATURE CONTROLLER 
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SN55109A, SN55110A ...4J DUAL-IN-LINE PACKAGE 
SN75109A, SN75110A, SN75112...J OR NDUAL-IN-LINE PACKAGE 
(TOP VIEW) 


@ {mproved Stability over Supply Voltage 


and Temperature Ranges OUTPUT OUTPUT INH OUTPUT OUTPUT 
Vec+ 1Y 12 Vcc—- OD 22 2Y 


Constant-Current Output 
High Speed 

Standard Supply Voltages 
High Output Impedance 


High Common-Mode Output Voltage Range 
(—3 V to 10 V) 


TTL Input Compatibility 
e Inhibitor Available for Driver Selection 


-55°C to 125°C} 0°C to 70°C OUTPUT 

J Package Jor N Package | FUNCTION 
Switch 

SN55110A SN75110A_ | '2™mA Current 
Switch 

27-mA Current 


description FUNCTION TABLE 











INPUT INPUT INH INH INPUT INPUT GND 
1A 1B 1C 2c 2A 2B 





The SN55109A, SN55110A, SN75109A, SN75110A, and 
$N75112 have improved output current regulation with supply 
voltage and temperature variations. In addition the higher current 
of the SN75112 (27 mA) allows data to be transmitted over 
longer lines. These drivers offer optimum performance when used 
with the SN55107A, SN55108A, SN75107A, and SN75108A line 
receivers, 





These drivers feature independent channels with common voltage H = high level, L = low level, X = irrelevant 

supply and ground terminals. The significant difference between 

the three drivers is in the output current specification. The driver circuits feature a constant output current that is 
switched to either of two output terminals by the appropriate logic levels at the input terminals. The output current 
can be switched off (inhibited) by low logic levels on the inhibit inputs. The output current is nominally 6 milliamperes 
for the ‘109A, 12 milliamperes for the ‘110A, and 27 milliamperes for the SN75112. 


The inhibit feature is provided so the circuits can be used in party-line or data-bus applications. A strobe or inhibitor, 
common to both drivers, is included for increased driver-logic versatility. The output current in the inhibited mode, 
lO(off), is specified so that minimum line loading is induced when the driver is used in a party-line system with other 
drivers. The output impedance of the driver in the inhibited mode is very high—the output impedance of a transistor 
biased to cutoff. 


The driver outputs have a common-mode voltage range of —3 volts to 10 volts, allowing common-mode voltage on the 
line without affecting driver performance. 


All inputs are diode clamped and are designed to satisfy TTL-system requirements. The inputs are tested at 2.0 volts 
for high-logic-level input conditions and O.8volt for low-logic-level input conditions. These tests guarantee 
400 millivolts of noise margin when interfaced with Series 54/74 TTL. 
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 





schematic (each driver) 


(14) 


Vec+ 
\e/2.2k2 
N 
INH C Bs 
arma - ghee 
V 
TO OTHER 
DRIVER 


22k 
NOM 
{8.13) output ¥ 
(1,5) 
INPUT A> 9.12) output z 
input Bz: 


— ret] | 


| 

| 

| 
vec-+! . | 
| 
eae 
| 

| 
Vv. Li | 
- Vec+ bus VY | 


V. ».Vec— bus, as ee J 


TO OTHER ORIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc+ (seeNote 1). 2. 2. 2 ee ee ee ee we ww wt wt we te ew ee ee TN 
Supply: voltage; VG@Ger e056 ee we ae SH ee Oa eS OA eS aa eo STV 
Input voltage (any input) . 2. 6 1 1 we ee ee te ee wt wt tt ee tl eel el elt 6S V 
Output voltage (any output) . . . Linsey ve. NS » . . -S5VtO12V 
Continuous total dissipation at (or below: 25° Cc Fiesate temperature (ese Note 2): J packianne » ee 6 « 1025mW 
Npackage ... . . 1150mW 

Operating free-air temperature, Series55.. 2 2. 1. 6 ee ee ee ee ew ew ee) 85°C to 125°C 
Series 75 od cab eile Sas le AY OS: BS i es C16 70°C 

Storage temperature range . . . ea ee nae ts we ee ew ww tw ee 6 65°C to 150°C 
Lead temperature 1/16 inch fromcase for 60 seconds: Toaceane SS gots Ce tes es Hao GP, He? Deed 8 OOM 
Lead temperature 1/16 inch fromcase for 10 seconds: Npackage. . . .- . - ee ee ew we ee « 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Therma! Information section, which 


starts on page 21. In the J package, SN55109A and SN55110A chips are alloy-mounted; SN75109A, SN75110A, and SN75112 
chips are glass-mounted. 
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recommended operating conditions (see note 3) 
SN75109A, 
SN75110A, 
$N75112 


SN55109A, 
SN55110A 


MN NoM_MAX| MINT_NOM MAX 


45 -5 -55|-4.75 -5 —5.25 


Operating free-air temperature, TA [55 «1285 | 0 


NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55109A, SN55110A, 
PARAMETER 


TEST CONDITIONSt SN75109A SN75110A sian UNIT 
MIN TYP? MAX MIN TYP? MAX 
[vin Hiohiewel inputvorege SS 
VIL Low-level input voltage aoe eee 


Vik Input clamp voltage Vec+=MIN, 1) =—12 mA 


Vccs= MAX, Vo=10V 6 12. 15 
!O(on) On-state output current Voc: = MIN Vo==3V 


!O(off) Off-state output current Vcec+=MIN, Vo=10V 

i Input current at maximum Vecs = MAX, V,=5.5V 
input voltage D input 

ey High-level input current a Vec+= MAX, Vy =2.4V 


Low-level input current A BOT CU yen OMAN: Vy) <04V 
is P Se ae 
Icc+(on) Supply current from Vcc+ with driver enabled Voc = MAX, 
A and B inputs at 0.4 V, 


!CC—(on) Supply current from Vcc— with driver enabled C and D inputs at 2 V 


!cc+(off) Supply current from Vcoc+ with driver inhibited Vcc: = MAX, 
A,B,C, and D inputs at 0.4 V 


























CLISZNS ‘VOLSZNS ‘V6O0LSZNS ‘VOILSSNS ‘V601SSNS S4dAL 





IcC—(off) Supply current from Vcc — with driver inhibited 





tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 
+All typical values are at Vect+ =5 V,Veoc—2*-5 V,Ta= 25°C. 


SHIAING INIT 1VAG 


TYPES SN55109A, SNSSI10A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


switching characteristics, Vcc+ = 5 V, Vcc—=—5 V, TA = 25°C 


FROM 
PARAMETERS TEST CONDITIONS MIN TY AX | UNIT 
| __Panawevens | (INPUT) eon awe eed 














t 

CL =40pF, 
_—— et Ri =502, 
ere. (eee, Yor2 See Figure 1 


Stern = Propagation delay time, tow-to-high-level output. 
t = Propagation delay time, high-to-low-level output. 
PHL 





PARAMETER MEASUREMENT INFORMATION 


INPUT Vec+ Vec-— 





AORB 
OUTPUT 
Y 
46 pF 
OUTPUT 
z 
T 40 pF 
{NPUT 
CORD he a ees 


TEST CIRCUIT 


OUTPUT 





VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoytz = 50 2, ty = te = 10+ 5 ns, tyy = 500 ns, PRR = 1 MHz, two ™ 1 BS, 
PRR = 500 kHz, 
B. C__ includes probe and jig capacitance. 
C. For simplicity, only one channel and the inhibitor connections are shown. 


FIGURE 1—PROPAGATION DELAY TIMES 


SE I a I TE FT TT I IS TDLLY ETI EE TTT I PI OE IOI EA ITE INES TEN 


82 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN55109A, SNS55110A, SN75109A, SN75110A, SN75112 


DUAL LINE DRIVERS 





10(on)—On-State Output Current—mA 


TYPICAL CHARACTERISTICS 


ON-STATE OUTPUT CURRENT 
vs 
NEGATIVE SUPPLY VOLTAGE 


SN55109A, SN75109A SN55110A, SN75110A 





_ 
Ps) 





Vcc+7=4.5V 


N 
< 
fe) 
t 
Ww 
< 


TA=25°C 


— 
i=) 


!O(on)—On-State Output Current—mA 


-3 4 —5 —-6 —7 
Vcoc——Negative Supply Voltage—V Vcoc——Negative Supply Voltage~V 
FIGURE 2 FIGURE 3 


10(on)—On-State Output Current—mA 





SN75112 


za 
CoCr 


-3 -4 5 —6 —7 
Vcc——Negative Supply Voltage—V 


FIGURE 4 
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TYPES SN55109A, SN55110A, SN75109A, SN75110A, SN75112 


DUAL LINE DRIVERS 


TYPICAL APPLICATION INFORMATION 


basic balanced-line transmission system 


The ‘109A, ‘110A, and SN75112 dual line drivers are 
designed specifically for use in high-speed data transmission 
systems that utilize balanced, terminated transmission lines 
such as twisted-pair lines. The system operates in the 
balanced mode, so that noise induced on one Jine is also 
induced on the other. The noise appears common-mode at 
the receiver input terminals, where it is rejected. The 
ground connection between the line driver and receiver is 
not part of the signal circuit so that system performance is 
not affected by circulating ground currents. 


The unique driver-output circuit allows terminated 
transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line 
reflections are virtually eliminated when terminated lines 
are used. Crosstalk is minimized by low signal amplitudes 
and low line impedances, 


The typical data delay in a system is approximately 
(30+ 1.3L) nanoseconds, where L is the distance in feet 

















TRANSMISSION LINE HAVING 


separating the driver and receiver. This delay includes one 
gate delay in both the driver and receiver. 


Data is impressed on the balanced-line system by 
unbalancing the line voltages with the driver output 
current. The driven line is selected by appropriate 
driver-input logic levels. The voltage difference is 
approximately: Vp|FF © 1/2 IQ(on) * RT 


High series line resistance will cause degradation of the 
signal. However, line receivers such as the SN55107A, 
SN55108A, SN75107A, and SN75108A will detect signal as 
low as 25 mV (or less). For normal line resistances, data 
may be recovered from lines of several thousand feet in 
length. 


Line-termination resistors (RT) are required only at the 
extreme ends of the line. For short lines, termination 
resistors at the receiver only may prove adequate. The 
signal amplitude will then be 


VDIFF ~ !O(on) * RT 


approximately: 


DATA INPUT 4 CHARACTERISTIC IMPEDANCE Zg 3 
. RT =Zo/2 
INHIBIT 5 , ——______-)_sTRozes 
DRIVER RECEIVER: 
SN55107A, SN75107A, 
FIGURE 5 SN55108A, SN75108A 


data-bus or party-line system 


The strobe feature of the ‘109A, ‘110A, and SN75112 line 
drivers allow these circuits to be used in data-bus or 
party-line systems. In these applications, several drivers and 
receivers may share a common transmission line. An 
enabled driver transmits data to all enabled receivers on the 


line while other drivers are disabled. This series of drivers 
has been designed to allow widely varying thermal and 
electrical environments at the various terminal locations. 
The data-bus system offers maximum performance at 
minimum cost. 


RECEIVER 1 RECEIVER 2 RECEIVER 4 
| > |} Y | > | Y > BD; Y 
STROBES STROBES STROBES 
RT Rt 
RT LOCATION 2 RT 
DRIVER 1 DRIVER 3 DRIVER 4 
A es A pe A 
UT AINEOT S B = 6 BJ) ie RECEIVERS: 
Cc Cc Cc SN55107A, 
INHIBIT 5] ) a pt) SN75107A, 
LOCATION 1 LOCATION 3 LOCATION 4 SN55108A, 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN55109A, SN5S5110A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 





TYPICAL APPLICATION DATA 


special pulse-control circuit 


Figure 7 shows a circuit that may be used as a pulse generator output or in many other testing applications. 






INPUT OUTPUTS 


A 
HIGH | OFF ON 
LOW ON OFF 


fo ee ae 






+5 V 


Vec+ 


INPUT Y 
a B ‘+ el 


i 1/2 ‘109A, 





| 110A, VCC— 
| GROUND or SN75112 
iocio a Ae epee 
STROBE 
INPUTS 
INPUT PULSE [] 
ZERO VOLTS 


SWITCH 
POSITION 1 


2 3 4 5 6 
OUTPUT PULSE JIL LD ZERO 
VOLTS 


FIGURE 7—PULSE CONTROL CIRCUIT 
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I INTERFACE TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115 
ARCUITS DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


BULLETIN NO. DL-S 11910, SEPTEMBER 1973—REVISED SEPTEMBER 1980 





LINE CIRCUITS 
featuring 


e Each Circuit Offers Choice of Open-Collector 
or Active Pull-Up (Totem-Pole) Outputs 


e Single 5-V Supply 

e Differential Line Operation 
e Dual Channels 

e TTL/DTL Compatibility 


additional features of SN55113 and additional features of SN55114 and 
SN75113 line drivers with three-state outputs $N75114 line drivers 
e High-lmpedance Output State for e Designed to be Interchangeable with 
Party-Line Applications Fairchild 9614 Line Drivers 
@ Short-Circuit Protection e Short-Circuit Protection of Outputs 
@ High-Current Outputs e High-Current Outputs 
@ Single-Ended or Differential e@ Clamp Diodes at Inputs and Outputs to 
AND/NAND Outputs Terminate Line Transients 
@ Common and Individual Output e Single-Ended or Differential 
Controls AND/NAND Outputs 
e@ Clamp Diodes at Inputs e Triple Inputs 
e Easily Adaptable to SN55114 and 
SN75114 Applications 


additional features of 
SN55115 and SN75115 line receivers 


@ Designed to be interchangeable e Individual Frequency 
with Fairchild 9615 Line Receivers Response Controls 
e +15 V Common-Mode Input @ Individual Channel Strobes 


Voltage Range 


e@ Optional-Use Built-In 130-Q 
Line-Terminating Resistor 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





description 
The SN55113 and SN75113 dual differential fine JOR N DUAL-IN-LINE PACKAGE 


drivers with three-state outputs are designed to provide (TOP VIEW) 
all the features of the SN55114 and SN75114 line 

drivers with the added feature of driver output 
controls. There are individual controls for each 
output pair, as well as a common control for both 
Output pairs. When an output contro! is low, the 
associated output is in a high-impedance state and the 
output can neither drive nor load the bus. This 
permits many devices to be connected together on 
the same transmission line for party-line applications. 


Vec 2ZP 22s 2Ys 2YP 2A 


The output stages are similar to TTL totem-pole 
Outputs, but with the sink outputs, YS and ZS, and 
the corresponding active pull-up terminals, YP and 
ZP, available on adjacent package pins. 


FUNCTION TABLE 


INPUTS OUTPUTS 
D NAND 










positive logic: 


Z2=AB 
Output is off when C or CC is low 





H = high level, L = low level, X = irrelevant, Z = high impedance (off) 
TB input and 4th line of function table applicable only to driver number 1. 


i INPUT 18 INPUT 1A, 
schematic yy yin 
Vee 
AND NAND 
putur UY puLL-uP 
+P 1p 
NANO 
ANDO 
sink (3) OuTPUT 
OUTPUT 12s 
18 
115) NAND PULL-UP 2ZP 
114) NaND OUTPUT 2zS 
OUTPUT (7) (13) 
CONTROL AND OUTPUT 2¥8 


1c £12) AND PULL-UP 2¥P 


GND 
-+-Vec bus 
Resistor values shown are nominal and In ohms. 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, Vee: (see Note 1). be ead ace we ce eh eae ee ee we ew ew NM 
lniput voltage 2." are. 8 a ae Wee a EO eat Se ees te a a are ae ea 
Off-state voltage applied to open-collector outputs Roe Se wleatiatlat @ ae: 86, Soa weet aea as GeV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . . 2. 2 ee 2 2 ee ©) 6TW 
Operating free-air temperature range: SN55113 2. 1 ww we ee ew wh wh wh we wr we ~—55°C to 125°C 
SN75 113 scales soar o date de 2b oS eda we Cte C 

Storage temperature range... Se Gee WS we we Se a we —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ++ + ++ ++ eee eee ee ee 300C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . «1. 1 + + eee ee eee eve 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal, 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21.1n the J package, SN55113 chips are alloy-mounted; $N75113 chips are glass-mounted, 


tThese components common to both drivers. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS ‘WITH 3-STATE OUTPUTS 


REVISED SEPTEMBER 1980 





recommended operating conditions 





|___SN55113_— SN75113 
Pmin Nom max |UN!T 







Supply voltage, Vcc 145 5 55 | 4.75 5 5.25 
| High-level outputeurrent (oH 4 = 40 | ma 
[Low-level outputcurrent, ign a | 0 | ma 
“55a 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| ___SN55113_— SN75113 
EST CONDITIONSt 
PARAMETER TEST Be MIN TYP MAX | MIN TYP? MAX 









Vik Input clamp voltage Vcc = MIN, y= —-12mA 


Vcc =MIN, Vip =2V, lon = —10 mA 
Vv igh-l 
High-level output voltage ViL=0.8V lon==aomA 
Vv 


cc=MIN, Vip =2V, 
Vit2z08V, lor=40mA 


VoK Output clamp voltage Vcc = MAX, lo =—40 mA 


Ta = 25°C 
Vou = 12V eis 
Ta = 125°C 
Mees WAK Ta = 25°C 
Vou = 5.25V 
ke Ta =70°C 


Ta = 25°C, Vo=O0toVecc 


1 
Vo =04V 8 
emax  [Lvo=04V__| 
TA Vo=2.4V 80 
Vo = Vcc 
Input current 


Vink High-level input voltage Lo = it 
VIL Low-level input voltage 


OH 
VoL Low-level output voltage 





Off-state open-collector 


t 
Oloffl cutout current 






+ 
= 
° 


a 
oO 







Off-state 
loz — (high-impedance-state) 
output current 


Voc = MAX, 
Output controls 
at 0.8 V 












hd 
oO 


Cc 
3 


+20] wA 


2 3.0 
—20 





+ 
N 
oO 





y at maximum Voc= MAX, V,=5.5V 
input voltage 
High-! A,B,C 
ig: ee [A,B,C | Vec=MAX, V)=2.4V 
input current 
Cc 


Low-level A,B,C 
owlevel = | A.B, | Vec=MAX, Vy =0.4V 


l 
IL input current 2 


Short-circuit 
Vv = MAX, Vo 0, Ta 25°C —40 pat —120 | —40 -90 —120 
a ° A 90 9 


los 
' Supply current All inputs at O V, No load, Vec = MAX 47 65 47 
CC (both drivers) Ta = 25°C Vec=7V | 588 


tan Parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink 
output. 

tail typical vatues are at Ta = 25°C and Vec 5 V, with the exception of Ic¢ at 7 V. 

Sonly one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 











LA 
ieee (ue 
HA 
J 16 | A 


m 


! 
Oo + 
nN 


> > 


a 
oa 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





switching characteristics, Vcc = 5 V, CL = 30 pF, TA = 25°C 









TEST CONDITIONS Pe UNIT 
MIN TYP MAX | MIN TYP MAX 


See'Figure't Eee 


P2380 
TezH" Output enable ie toh ove 
Gez1_Ovinu nae ie To Tow ove [RL=z508, Se Figvred |e 90 aa 
ip Ovi diablo ie from High Wel [RL= 100, Seo Fgurea | 1020 | 10 20-] 
tp_z Output disable time from low level 17.35 


PARAMETER MEASUREMENT INFORMATION 





























NAND 
OuTPUT 
Cy = 30 pF 
(See Note 8) 
ae OUTPUT 
- OUTPUT 
Cu = 30 pF 
(See Note B) 









GENERATOR 
(See Note A) 





ih 


AND 
OUTPUT 


TEST CIRCUIT 


FIGURE 1—tpcy and tpyt 





INPUT 






<5ns —jo-ot <5ns —fe-o 

1 | be ey 
1 | 

1 

| 








PULSE — es oe ae eee 
GENERATOR 
(See Note Ab 





INPUT 






Cy * 30 pF 
(See Note B) 


AND 
OUTPUT 


| 
| 
CL © 30 pF 

LD tsoe Note) OUTPUT 
= 3 


6vV Ce ee ee ee 


TEST CIRCUIT 





INPUT 





















PULSE INPUT '-F15V 1.5V t 
GENERATOR i i 
(Sea Note A) 10% 3 4 10% OV 
or be-teze “4 | 
CL = 30 pF 1 | 
1 “<> (See Note as OUTPUT H H 
oa I 1 | e OUTPUT | | t 
= ! CL = 300 H le- tpLz -o 
| Le ae mm 77 (eee Nowe B) | | SV. 
Se SS SS SS . OUTPUT | 
a Vou 
TEST CIRCUIT WAVEFORMS 


FIGURE 3—tpz, and tpLz 


NOTES: A. The pulse generator has the following characteristics: Zgyz = 50 S82, PRR = 500 kHz, ty = 100 ns. 
B. C,_ includes probe and jig capacitance. 
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Vo—Output Voltage—V 


TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


No load 
Ta = 25°C 
ee Veco =55V 


x ees 
fs Meee al 


Voc 24.5V 












it) 1 2 3 4 
V\—Data Input Voltage—V 


FIGURE 4 


OUTPUT VOLTAGE 
vs 
OUTPUT CONTROL VOLTAGE 


Load = 500 2 to ground 
Ta = 25°C 
Eee Voc =5.5V He 


| tebe 
r{Veco=5V [ [i 


Eel io ee 


DISABLED | 


3 4 


V —Input Voltage (Output Control)—-V 







FIGURE 6 


OUTPUT VOLTAGE 
vs 
OUTPUT CONTROL VOLTAGE 


Load = 500 22 to Vcc 
rae | esos 
oe 
HEE 







DISABLED 


0 1 2 3 4 
Vi-Input Voltage (Output Control}—V 


FIGURE 8 


Vo—Output Voltage—V 


Vo—Output Voltage—V 


Vo—Output Voltage—V 


OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 





0 1 2 3 4 
V—Data Input Voltage—V 


FIGURE 5 


OUTPUT VOLTAGE 
vs 


OUTPUT CONTROL VOLTAGE 











Vec*5V 
Load = 500 {2 to ground 






me | HIGH 


4 


Vj—Input Voltage (Output Contro!)]—V 


FIGURE 7 


OUTPUT VOLTAGE 
vs 
OUTPUT CONTROL VOLTAGE 


Load = 5002 to Voc 
Vcc =5V 















Ta = 125°C hee 


0 1 
Vi-Input Voltage oe Say 





FIGURE 9 


tData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs Vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 


‘pe TT 
ae a a Fa 














oe Nontgn= soma =F] 
pt: i 
a so a a A i ee eS 
3 Toulon #0 na 7 ae Ae 
3 5 mee 7+. \ Eel 
t £2?) Wecetsv] NT 
: oles thee Ma Mle Neil e| 
—{VoLilor = 40 mA) ae ee ee 
et Pa Oa Vet (a 
-75 -50 —25 0 25 50 75 100 125 0 -20 -—-40 -60 -80 -100 —120 
Ta—Free-Air Temperature—C loH—Output Current—-mA 
FIGURE 10 FIGURE 11 
SUPPLY CURRENT 
LOW-LEVEL OUTPUT VOLTAGE (BOTH ORINERS! 
OUTPUT CURRENT SUPPLY VOLTAGE 


Vo_—Output Voltage—V 
{cc—Supply Current—mA 





0 20 40 60 80 100 120 0 1 2 3 4 5 6 7 8 
loL—Output Current—mA Vcc—Supply Voltage—V 
FIGURE 12 FIGURE 13 


toate for temperature below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN75113 


DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICST 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
FREE-AIR TEMPERATURE 







Vcc=5V 
54 Inputs grounded 


icc—Supply Current—-mA 
BAY 
o 





oe oe ee eee 
eee Westen Je 


-75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—"C 
FIGURE 14 


PROPAGATION DELAY TIMES 
FROM DATA INPUTS 


vs 
FREE-AIR TEMPERATURE 





Propagation Delay Times from Data Inputs—ns 


0 
-75 -50 -—25 0O 
Ta—Free-Air Temperature—°C 


25 50 75 100 125 


FIGURE 16 


SUPPLY CURRENT 


(BOTH DRIVERS) 
vs 


FREQUENCY 





Icc—Supply Current—mA 





0 
0.1 04 1 4 10 40 100 
f—Frequency—MHz 
FIGURE 15 


OUTPUT ENABLE and DISABLE TIMES 
v 


s 
FREE-AIR TEMPERATURE 


Output Enable and Disable Times—ns 





25 50 75 100 125 


0 
-75 —50 -—25 0O 
Ta—Free-Air Temperature—C 


FIGURE 17 


tData for temperature below 0°C and above 70°C and for supply voltages below 4.75 V ail above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink outpu 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 





description 


The SN55114 and SN75114 dual differential line JOR N DUAL-IN-LINE PACKAGE 
drivers are designed to provide differential output (TOP VIEW) 

signals with high current capability for driving 
balanced lines, such as twisted-pair at normal line 
impedances, without high power dissipation. The 
output stages are similar to TTL totem-pole outputs, 
but with the sink outputs, YS and ZS, and the 
corresponding active pull-up terminals, YP and ZP, 
available on adjacent package pins. Since the output 
stages provide TTL compatible output levels, these 
devices may also be used as TTL expanders or phase 


Vcc 2zP 22S 2YS 2yYP 2c 






splitters, 

FUNCTION TABLE 

INPUTS OUTPUTS 
A Be |v 2 






H H H H L 
ALL OTHER INPUT COMBINATIONS | L H 


H = high level, L = low level 







12P 1ZS 1vS 1WP 1A 


positive logic: 





schematic (each driver) 


INPUTS TO 
OTHER 
c B A DRIVER 






Vec 


i el 





AND (4, 42) re | + NAND 
PULL-UP PULL-UP 
AND (3, 13) (is | plates 
SINK OUTPUT SINK OUTPUT 
Ys ZA 





: 


GND 


tThese components common to both drivers, 
Resistor values shown are nominal and in ohms, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voc (see-Note 4) .d.2. 0.4: w er SG Mae ee Bw a ea ae Se ee ee fe 
Input Voltages: “s..i S: cee: Sy eee ed ee a a ae eh Bch: Go ek Se Be Be Bee OG ss ee a Se DV 
Off-state voltage applied to open-collector outputs . . 2 6 ee ee ew th eee th th wet th wh ee ew ew ed 6 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ..- +. ++. ... IW 
Operating free-air temperature range: SN55114 . 1. ww we ee ee ee ee ew ee) BEC to 125°C 

SNZGING: oki ay eS Ge ae esol nat at ar ae Meg ce, (OC tO70 
Storage temperaturerange .. 6. ee ee ee ew te ew ew te ee ee ew we © 5PC to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage 2... e-e ee ee ew ew we we we ew © 6800°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . 1 1 6 es se we ee eevee 260°C 

NOTES: 1. All voltage vatues are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN55114 chips are alloy-mounted; SN75114 chips are glass-mounted, 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


REVISED SEPTEMBER 1980 





recommended operating conditions 


[—_swesiia___|__snv7aita 

UNIT 
min NOM MAX MIN NOM_MAX 

Supply voltage, Vcc [45 5 5.5 | 4.75 5 5.25 

High-level output current, 1H 

Lowlevel output current, IOL EF 
Operating free-air tempereture, TA ps5] SC~«S 











electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONST shee UNIT 
fans cn ne 
Vin High-level input voltage eee ee 
Vi_ _ Low-level input voltage a .:) 
Vik Input clamp voltage Vcc = MIN, l)=-12mA | 0.9 1.5] V | 
Vcec=MIN, Vin =2V loH =—10mA 
Von High-level It ee 
OH High-level output voltage |v) = og v, pa aOR 
Vec=MIN, Vin =2V 
Vv Low-level It 1H : 
[You _Leminaoutvatane |i gg Vin NOES s0mA 


Vec=5V, 19 =40mA,  Ta=25C | 
Vv Output clamp vol 
OK Supur camp verlag [Wcc=MAX, I9=—40mA, _Ta= 26°C 


Vou=12V 
NegeMan 
Vou =5.25V A 


Ta =70°C 
Input current at 
maximum input voltage 


ii__High-levelinputeurrent_|Vog=MAX,_Vj=24V a ) EC) 
Nie Low-level input current |Vcc = MAX, V;=0.4V m 


Pe Se 
Short-circuit 
I Vcc = MAX, Vo =0, = 25° -40 - ~120} —-40 -90 ~-120) mA 
' Supply current All inputs at 0 V, No load, Vcc = MAX 37 50 mA 
CC (both drivers) Ta =25°C Vec=7V 47 65 47 70 


TAI parameters, with the exception of off-state open-collector output current, are measured with the active pull-up connected to the sink 
Output. 
tall typical values are at Ta= 25°C and Vec = 5 V, with the exception of I¢¢ at 7 V. 


§ Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 




























Off-state open-collector 


I 
Oloff) output current 























switching characteristics, Vcc =5 V, TA = 25°C 
[sweetie] __suveina 
TEST CONDITIONS UNIT 
MIN TYP MAX| MIN TYP MAX 






PARAMETER 







tpLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 











<5 aie | hq—— —_—e ke 
ns h H H <5ns 
1 (aes Soe aay 
! 90% 90% { 
INPUT INPUT 15V 15V 
Y 
AND OUTPUT 10% ! 10% ov 
iy toe No B) ! 
PULSE ote B 
GENERATOR 1 od LHe pada 
(See Note A) | i | You 
Y 
" NAND OUTPUT ouTPut | 15V 15V 
I 
Cr = 30 pF 

Ly Tse note ! Vou 
LHe Vov 

z ! 15V tSV 

OUTPUT | | 
PrHi—¢—_—»>| 9@—_— VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy_ = 50 Q, tw * 100 ns, PRR = 500 kHz. 
B. Cy, includes probe and jig capacitance. 


FIGURE 18-PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
f 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE 


No load 
Ta = 25°C 


| Vec=5V | 5V 
a aa 












Vo-Output Voltage~V 
w 
Vo—Output Voitage—V 


ERf2== 
Cope 
Se 


C1] 1 2 3 4 0 1 
V—Data Input Voltage-V 





2 3 4 
Vj—Data Input Voltage-V 
FIGURE 19 FIGURE 20 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs 


vs 
OUTPUT CURRENT 





OUTPUT CURRENT 
See 
Voc" 55V 47 
i i | 
: g 
3 i 
ES $ 
0 + 
QO -20 -40 -60 -80 -100 -120 0 10 20 W 40 50 €& 70 80 
IoH-Output Current—mA 'o_—Output Current—mA 


FIGURE 21 FIGURE 22 


tpData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SNSS114, SN75114 


aaen 8 
IAL Liv 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


Le ie el el ae 
ee 

VoH(IOH = —10 mA) At ———[ | 
eT EE 
Lt vontions-4omay | |_| 













Vo-Output Voltage—V 
- NN 
a o 






VOLIOL = 40 mA} 

OS i ses ae ca a = 
~75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature~"C 


FIGURE 23 
i 
& 
5 
o 
= 
a 
Q 
> 
vi 
oO 
A 
SUPPLY CURRENT 


{BOTH DRIVERS) 
vs 
FREE-AIR TEMPERATURE 


Inputs grounded 
Outputs open 


icc—Supply Current-mA 





-§0 -25 0 25 S50 75 100 125 
Ta—Free-Air Temperature—C 


FIGURE 26 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 


eee Oa 
[hee ee 





Propagation Delay Times—ns 
N 
ra) 


-75 -§0 ~-25 0 
Ta—Free-Air Temperature—"C 


FIGURE 24 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
SUPPLY VOLTAGE 





0 1 2 3 4 S&S 6 7 8 
Vcec—Supply Voltage-V 


FIGURE 25 


SUPPLY CURRENT 
(BOTH DRIVERS) 
vs 

FREQUENCY 











< 

€ 

§ I 
8 LUNN TINT Lai 
E 0 cle 
6 Ferm TUT TU 
So UT TU Tn 


PT ET TU 
PLU TPE PUT 


0.1 04 1 4 10 40 100 
f~Frequency—MHz 


FIGURE 27 


TtData for temperatures below 0°C and above 70°C are applicable to SN55114 circuits only. These parameters were measured with the active 


pull-up connected to the sink output. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 





description J OR N DUAL-IN-LINE PACKAGE 
The SN55115 and SN75115 dual differential line (TOP VIEW) 
receivers are designed to sense small differential ; nes. 
signals in the presence of large common-mode noise. Voc 2YS YP sTRB CONT (28 = 2hy 2A 


These devices give TTL-compatible output signals as a 
function of the polarity of the differential input 
voltage. The open-collector output configuration 
permits the wire-AND connection with similar 
outputs (such as SN5401/SN7401 TTL gates or other 
$N55115/SN75115 line receivers). This permits a 
level of logic to be implemented without extra delay. 
The output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, 1YS and 2YS, 
and the corresponding active pull-up terminals, 1YP 
and 2YP, available on adjacent package pins. The 
frequency response of each channel may be easily 
controlled by a single external capacitor to provide 
immunity to differential noise spikes. A strobe input 
is provided for each channel. With the strobe in the 
low level, the receiver is disabled and the outputs are 
forced to a high level. 


: 
H 
H = Vy 2 Vin min or Vip more positive than Vy max 


L = V| < Vi_ max or Vip more negative than Vy_ max 
schematic (each receiver) X = irrelevant 


Big 





fy STROBE courRok 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voitage, Vcc (see Note 1) 2 2 ew ww ew te we we te wh tt we hw weer we eee ewe ewe we oe OFM 
Input voltage atA,B,and Rpinputs . . 1. 1 1 1 www ee tw th wt we the th th ww thw ww we HAV 
Input Voltade-at-strobe input: 6 ne ah om: eee hw We Ee ee We we aa a ee We ee BV 
Off-state voltage applied to open-collector outputs . . 1. 1 wee ew ee ee ew we ww ww wt «14 
Continuous total dissipation at (or below25°C free-air temperature (see Note2) .. +s. eee . IW 
Operating free-air temperature range: SN55115 . 1 1 ww we ew et we tt ht we te et 56° Cto 125°C 
SNZS511Gs 6-06 e° Sivek en wre “4 ok Be Se we ee a oO C1670 C 

Storage temperaturerange .. . bine eoney Te Hy) 4c 76 SNS we a Gee. we a BSTC 10 150-6 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage. era ye Gg ee es ek ew eee «BOOS 
Lead temperature 1/16 inch from case for 10 seconds: N package . . 2. eee eee ee ee ew ee) 260°C 

NOTES: 1. All voitage values, except differential input voltage, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21, In the J package, SN55115 chips are alloy-mounted; SN75115 chips are glass-mounted. 
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recommended operating conditions 


[_snssis | __snva115 











Supply voltage, Vcc P45 5 855/475 5 5.25 | Vv | 
[High-level outputeurent, tow ——SSSSSSCSCSCSCSCSSSSSSSSSSS | | 
Lowlevel output current, lol SSS | | 
[Operating reer womperature, Ta____———SSSSSSSSC*d TCO °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONSt [___SNSS115__ SNzaiI5 UNIT 
MIN TYPE MAX | MIN TYP? MAX 
Differential input 
mV 


V Vo = 0. Vv, { = 15 A, = 
THE high-threshold voltage 00.4 OoL= 15m Vic=0 


Differential input 
low-threshold voltage 






















VTL§& Vo =24V, lon =—-5mMA, Vic=0 


Vip=#1V 
High-level strobe ka 

1H(strobe) input voltage a a 

Low-level strobe te ee all P2400 

Vv 

IL (strobe) input voltage 

TTa=MIN [ 22 | 
Vec=MIN, Vip=-0.5V, -* 


Ta= 25°C 2.4 3.4 2.4 3.4 Vv 
TasMAX| 24 +t 24s 


a ee 


Vec= MAX, V;=0.4V 09} 0.9 | 
: =05_-07 mA 
Other Input at 5.5 V a a 

rc 


Veo=MIN, Vip=-08V, [ta=25c [Sid SSC~=SS 
Isy High-level strobe current ee IDS 
Vatrobe = 4.5 V TaeMAX[ 8 [1 
Vec= MAX, Vip *0.5V, 
Ist Low-level strobe current | °° In=0 Ta = 25°C mA 
Vstrobe = 9.4 V 
Response-time-controt Voc MAX, Vip #0.5V, S 
14,1 : = A 
eure current (Pin4orPin12) |Vraco=0 igo ene 2s 
Vec=MIN, Von=i2V, [Ta=zee | oo] S~—S 
Vip=-45V Ta=MAX [200 | 
ID A 


Voc=MIN, VoHn=525V, [Tanz | ——SSS«d| SSO | 


asian 
Rr cies e te Vec=5V Ta=25°C | 77 130 167] 74 130 179 2 | 
resistance 
_ Short-cireuit Vcc= MAX, Vo=0, 7 
Vip = 0.5 V Meret ahah ean es See ee 
Supply current Vcoc= MAX, Vip=0.5V 
' Ta =25C 
GG (both receivers) Vic=0 An2 


tUnless otherwise noted Vstrope = 2-4 V. All parameters with the exception of off-state open-collector output current are measured with the 
active pull-up connected to the sink output. 

Fatt typical values are at Veo =5 V, Ta = 25°C, and Vig = 0. 
Differential voltages are at the B input terminal with respect to the A input terminal, 

GT The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, Is used In this data sheet for threshold 
voltages only. : 

*only one output should be shorted at a time, and duration of the short-circult should not exceed one second. 












Common-mode 


Vv 
ICR input voltage range 























VOH High-level output voltage 


VoL Low-level output voltage 


Vie Low-level input current 










loH = —-S5 mA 











Vcc = MIN, Vip =0.5V, 
I 


OL=15mA 







































Off-state open-collector 


I 
Oloff) output current 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 





switching characteristics, Vcc = 5 V, CL = 30 pF, Ta = 25°C 


[—snssiis__ | __ sn7si16 
TEST CONDITIONS UNIT 
PARAMETER | Testconpirions. = TYP MAX] MIN TYP MAX 


tpLH Propagation delay time, low-to-high-level output Rr = 3.9 kQ, See Figure 28 | 8 0 | 1875 | ns | 


8 
tpHy Propagation delay time, high-to-low-level output Re = 390 2, See Figure 28 20 75 


PARAMETER MEASUREMENT INFORMATION 









OPEN 2.4V 5V <5ns—o]  fe— —+l be—<5ns 
j ' a i ce a ce ee 43V 
! 90% 90% ' 
pirreneNTiIAL «| /)y) ov &l 
' t 1 
ABE RE 10% 14.10% -3V 
GENERATOR j 
(See Note A) vo — ke PHL —e j— tPLH 
CL = 3 pF ! | VOH 
ad (See Note B) } | 
LL 1 
OUTPUT 15V 15V 
OPEN -———-—— Vor 
TEST CIRCUIT WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoyy = 50 &, PRR = 500 kHz, ty = 100 ns. 
B. Cy. includes probe and jig capacitance. 


FIGURE 28—PROPAGATION DELAY TIMES 





TYPICAL CHARACTERISTICST 


INPUT CURRENT 
vs 


INPUT VOLTAGE 





Voc =5V 
Input not under test at 0 V 
4 FT, = 25°C 


1j—Input Current—mA 
oO 


JALIL 
—25—-20-15-10 -5 O 5 10 15 20 25 
V\—Input Voltage—V 





FIGURE 29 
tData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICST 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 


FREE-AIR TEMPERATURE COMMON-MODE INPUT VOLTAGE 


eT TTTT] “RTT 


VoH (Vip =-0.5 V, lo =—5 mA), pales [reeceay 


|S ae vs er 


ee 
Fa Sa A De 
















OQ—Output Voltage—V 
- 
ao oo 
Vo—Output Voltage—V 
[¢*) 


0 0 Pa 
—75 -50 -25 0 25 50 75 100 125 —25-20-15-10 -5 0 5 10 15 20 25 
Ta—Free-Air Temperature—C Vic—Common-Mode Input Voltage—V 
FIGURE 30 FIGURE 31 
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 


ol 








eRe er. 


il Ta = 25°C 
a 


el 
|| 
i Coe ACE 
SASS Rea 
Fe DF 
ra a Gee se 


/ 


r, 


a 


np 


—_ 


VoOH—High-Level Output Voltage—V 
VoL_—Low-Level Output Voltage—V 





0 —10 —20 —30 —40 —50 15 20 25 30 
IOH—High-Level Output Current—mA ia -Level Output Current—mA 
FIGURE 32 FIGURE 33 


tData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only, These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 





TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 


OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 


Vcc =5V 
Load=2k2toVcc 


Ene 
PLT A 
ie 





> > 
& & 
g Ta = 125°C £ 
io) ° 
> > 
3 5 
s a dl a Ta = 55°C 2 
5 4 
ie) 
0.2 -0.1 0 0.1 0.2 0.2 -0.1 0 0.1 0.2 
Vip—Differential Input Voltage—V Vip—Differential Input Voltage—V 
FIGURE 34 FIGURE 35 
SUTEUTMOETAGE OUTPUT VOLTAGE 
VS VS 
STR ORE NEO EVOEIAGE STROBE INPUT VOLTAGE 


aaNZoce 


Vo—Output Voltage—V 
Vo—Output Voltage—V 


CCA CL 
San 





0 1 2 3 4 0 1 2 3 4 
Vstrobe—Strobe Input Voltage—V Vstrobe—Strobe Input Voltage—V 
FIGURE 36 FIGURE 37 


tpata for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55i115, SN75115 





TYPICAL CHARACTERISTICST 


SUPPLY CURRENT 


(BOTH RECEIVERS) 
vs 


SUPPLY VOLTAGE 


Icc—Supply Current—-mA 





Oo 1 2 3 4 5 6 7 8 
Vcc—Supply Voltage—V 


FIGURE 38 
PROPAGATION DELAY TIMES 


vs 
FREE-AIR TEMPERATURE 


Vcc =5V 
See Figure 28 
La tpHL (RL = 390 YA roe 


eet t 
e226 El 


30 


25 







tPLH (RL =3.9 kQ) 


Propagation Delay Times—ns 
a 


-75 -50 -25 O 25 100 125 


50 75 
Ta—Free-Air Temperature 


FIGURE 40 


fmax—Maximum Operating Frequencv—H, 


icc—Supply Current—mA 


SUPPLY CURRENT 


(BOTH RECEIVERS) 
vs 


FREE-AIR TEMPERATURE 


B input at 5.5 V 
A input at 0 V 





-—75 -50 -25 0 25 50 75 100 125 


Ta—Free-Air Temperature—C 
FIGURE 39 


MAXIMUM OPERATING FREQUENCY 
vs 


RESPONSE-TIME-CONTROL CAPACITANCE 
10M 


= 


100k 





Input: —0.5 V to 0.5 V square wave 
TA=25°C 





100 


0.001 0.01 0.1 1 10 


Response-Time Control Capacitance—yF 


FIGURE 41 


toata for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN55114, SN55115, SN75113, SN75114, SN75115 
DUAL DIFFERENTIAL DRIVERS AND RECEIVERS 


TYPICAL APPLICATION DATA 


oe tke 3° SI 





LOCATION 2 LOCATION 4 


TWISTED 
PAIR 


SN75115 RECEIVER 


TP Ye snrsira paver 


ta capacitor may be connected in series with Zg to reduce power dissipation. 


FIGURE 42-BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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SN75116 THRU SN75119 
ne DIFFERENTIAL LINE TRANSCEIVERS 


BULLETIN NO. DL-S 12376, MAY 1976 — REVISED SEPTEMBER 1980 


| INTERFACE | TYPES SN55116 THRU SN55119, 
r 





features common to all types SN55116, SN75116 
: J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 
Single 5-V Supply 


DRIVER INPUTS DRIVER REC REC REC cee 
ONT 


OBE 


ENABLE PULL-UP SINK STA 
OE yep Ys Rs oC 


e 
e 3-State Driver Output Circuitry A 
@ TTL-Compatible Driver Inputs 

@ TTL-Compatible Receiver Output 
e Differential Line Operation 

e 


Receiver Output Strobe (’116, '117) or 
Enable (’118, 119) 


e@ Designed for Party-Line (Data-Bus) 


NANO NAND AND AND NONINV TERM [INV GND 





Applications Mop ounporoummy ve A RES INUT 
@ Choice of Ceramic or Plastic Packages 
additional features of the SN55116/SN55116 $N55117, SN75117 
© Independent Driver and Receiver JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW) 


ORIVER REC Ri 


@ Choice of Open-Collector or Totem-Pole ee sragse 
Outputs on Both Driver and Receiver 


e@ Dual Data Inputs on Driver 


@ Optional Line-Termination Resistor 
in Receiver 


@ +15-V Receiver Common-Mode Capability 

e@ Receiver Frequency Response Control DRIVER GUS, BUS, GN 
additional features of the SN55117/SN75117 ae 

e Driver Output Internally Connected 





to Receiver Input SN55118, SN75118 
J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 
The SN551 1 8/SN751 18 is an SN551 16/SN751 16 DRIVERINPUTS DRIVER REC REC REC Rese. 
with 3-State Receiver Output Circuitry aT ne Ee NRE cont 


The SN55119/SN75119 is an SN55117/SN75117 
with 3-State Receiver Output Circuitry 


description 


These integrated circuits are designed for use in 

é : May NANO NANO AND AND NONINV TERM INV 
interfacing between TTL-type digital systems and ae oureuroutrut” ve i ee eur 
. . os . z ys 

differential data transmission lines. They are 
especially useful for party-line (data-bus) applica- 





tions. Each of these circuit types combine in one SN55119, SN75119 
package a three-state differential line driver and a JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW) 
differential-input line receiver, both of which operate DRIVER REC REC 


from a single 5-volt power supply. The driver inputs soe Yn RE 
and receiver outputs are TTL compatible. The driver 
employed is similar to the SN55113/SN75113 three- 
state line driver, and the receiver is similar to the 
SN55115/SN75115 line receiver. 


DRIVER BUS BUS GND 
INPUT TERM TERM 
ol 8 Aa 








Copyright © 1980 by Texas Instruments Incorporated 
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TYPES SNS55I16 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 





description (continued) 


The ‘116 and ‘118 circuits offer all the features of the SN55113/SN75113 driver and the SN55115/SN75115 receiver. 
The driver performs the dual input AND and NAND functions when enabled, or presents a high impedance to the load 
when in the disabled state. The driver output stages are similar to the TTL totem-pole outputs, but have the 
current-sink portion separated from the current-sourcing portion and both are brought out to adjacent package pins. 
This feature allows the user the option of using the driver in the open-collector output configuration, or, by connecting 
the adjacent source and sink pins together, of using the driver in the normal totem-pole output configuration. 


The receiver portion of the ‘116 and ‘118 features a differential-input circuit having a common-mode voltage range of 
£15 volts. An internal 130-ohm resistor is also provided, which may optionally be used for terminating the transmission 
line. A frequency response control pin allows the user to reduce the speed of the receiver or to improve differential 
noise immunity. The receiver of the ‘116 also has an output strobe and a split totem-pole output. The receiver of the 
‘118 has an output-enable for the three-state split totem-pole output. The receiver section of either circuit is 
independent of the driver section except for the Vcc and ground pins. 


The ’117 and ‘119 circuits provide the basic driver and receiver functions of the ‘116 and ‘118, but use a package that is 
only half as large. The '117 and '119 are intended primarily for party-line or bus-organized systems as the driver 
outputs are internally connected to the receiver inputs. The driver has a single data input and a single enable input, and 
the ‘117 receiver has an output strobe while the ‘119 receiver has a three-state-output enable. These devices do not, 
however, provide output connection options, line termination resistors, or receiver frequency response controls. 


The SN55116, SN55117, SN55118, and SN55119 are characterized for operation over the full military temperature 
range of ~55°C to 125°C; the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 


0°C to 70°C. 
*116, 118 
FUNCTION TABLE 116, 118 
OF DRIVER FUNCTION TABLE OF RECEIVER 






STROBE OR DIFF 
ENABLE INPUT] ‘116 ‘118 | 
L x | H Zz 
H L | H oH 
H H 








"117, °119 
FUNCTION TABLE "117, 119 
OF DRIVER FUNCTION TABLE OF RECEIVER 


INPUTS OUTPUTS INPUTS OUTPUT Y 





H = high fevel (Vy > Vizy min or Vip more positive than V-py max) 
L = low level (Vj “ Vi_ max or Vip more negative than V7_ max) 
X = irrelevant 

Z = high impedance (off) 

? = indeterminate 
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schematics of inputs and outputs 


EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL OUTPUTS 


EACH DRIVER INPUT EACH RECEIVER INPUT Vec 


1 pFNOM 


PULL-UP 
ouTPputTt 


_ SINK 
ouTPuTt 


Driver output R =9 2 NOM 
Receiver output R = 20 2 NOM 
ton ‘117 and 1 19, common outputs replace 
the separate pull-up and sink outputs. 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vcc (see Note 1} «2 wwe ee tt te tt ttt eee te ewe eee ew ew) 60 
Input voltage at data, enable, andstrobe inputs . 2... 1. 1 we ee we ee ee ew we ee ee FOV 
Input voltage at receiver and termination inputs: ‘116 and ‘118 . 2... 6 we we ew we ew ee we ew ew) 6EQEV 
Input voltage at receiver inputs: 117 and‘119) www ww ww we ee we ew ee ww we we wwe OTOKV 
Off-state voltage applied to open-collector outputs: 116and‘118 ..... 6 BO a Be Meee ei en, “ASV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) ar IS See es hn SS .-. IW 
Operating free-air temperature range: SN55° ww ww ww we ee ee ee tt 55° C to 125°C 
SN76o ae dk eae ele wes Mie a er eo bana Ae ea to eo © 
Storage temperaturerange . 6 we we ee ee ee wee ee ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jor JG eachate i es by Seve ie SAR ee ee DOS 
Lead temperature 1/16 inch from case for 10 seconds: NorPpackage ..... 2... see ee ee 260°C 

NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 21. In the J package, SN55116 through SN55119 chips are alloy-mounted; SN75116 through SN75119 chips are 
glass-mounted. 


recommended operating conditions 











| SNS’ SN75’ 
UNIT 
MIN NOM MAX | MIN a MAX 
oS Se output current, IoH 
ecevers | S| 
Low-level output current, lo. —— 
eceivers | IS | 
Ce aaa oe eee 


Receiver common-mode input voltage, Vic ria7_| 
“17 | Oo 6 | 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


driver section 


PARAMETER TEST CONDITIONST 


Vik Input clamp voltage Vcc =MIN, l)=—-12mA 


: Voc=MIN, Vip=2V, 
Vv -level 
OH High-level output voltage Vi =0.8V 


Vec =MIN, Vip =2V, 
Vit zO08V, lot =40 mA 


VoK Output clamp voltage Vcc = MAX, Io = —40 mA, DE atO0.8V 


Off-state open-collector 
output current 


VoL Low-level output voltage 


lOloff) 


Vcc = MAX, Vo =0 to Vcc, 


Off-state Ta=25°C 


I high-impedance-state A 
Oz igh-impedance-state)_—Veg=MAK[Vo=0 [snes SSC] CSCSC~*dC 
Output current 
peatosv,|Vo=04VieVecisnss | SO] Sd 
Tarmax Wo=0wVes [nv [OC 
Input current 


at maximum Voc = MAX, Vi = 5.5 V 
input voltage Driver or 


High-level enable 
iy ; ae 3 Vcc = MAX, Vj =2.4V 
input current input 


Low-level 
eed Vec = MAX, V) =0.4V 
input current 


Supply current (driver 
7 7 Vcc = MAX mA 
and receiver combined) 
tan parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink 
Output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


tail typical values are at Ta = 25°C and Voc = 5 V. 
SNot more than one output should be shorted at a time, and duration of the short circuit should not exceed one second, 





switching characteristics, Vcc = 5 V, CL=30 pF, TA =25°C 


driver section 


Psu’ | SNS" 
ION 
PARAMETER TEST CONDITIONS = [in typ MAX (MIN TYP MAX 


tPLH FOpREAUCN delay las i to-high-level output See Figure 13 

tpHL Propagation delay time, high-to-low-level output ) 12,20 | 1280 | 

tpzy Output enable time to high level R_=180Q, SeeFigure14 | 8 15 | 8 20 | 
17 30 











tpzt Output enable time to low level RL = 250 2, See Figure 15 17 40 
tpHz Output disable time from high level Ri =1802, See Figure 14 | 16 80 | 
i L [| 208 | 


tpLz Output disable time from low level RL =2502, See Figure 15 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE THANSCEIVENS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
receiver section 


117, ‘119 
SHEER SEeyCONDITIONEt | 116118 | 17,"119 | 
5 A nn MIN TYP$ MAX|MIN TYP4 MAX 


Differential input Viczo TT 
Vo 704V lol =15mA 

* high-threshotd vottaged eee eee vies = MAX ae 

Differential input vige0—|=05® 05 
Vo "=2.4V lon = —5 Ae 

low-threshold voltage Se ice ax a 


Vip=—-1VortV 



















Common-mode 
input voltage range 


High-level strobe or 
Low-level strobe or 
enable input voltage 








VICR Vec™5V, 









Vip =-0.5 V, Vic =O 
Vip=-1V, Vic = MAX 


Vec = MIN, Vip =05V, Vic =0 

Vv Low-level output voltage 4 

OL 7“ lol ™15MA [Vipz=1V., Vic=MAX 
V,=O0V, Other input at 0 V 


N(rec) Receiver input current? Vec=MAX |[V,=0.4V, Other input at2.4V 0.4 -08 
Vi=24V nL a 


Vec=MIN, Vip =-05V, 
Strobe 116, ‘117 
i maximum input Vstrobe ™4.5 V 


voltage JEnable | Voc =MAX, Vj =5.5V__ ['118,'119 >} 3 
WH High-level input current | Enable | Vcc = MAX, Vji=24V | =MAX, V,=2 | Vcc = MAX, Vji=24V | Vv 


—— ee 
Vcc *MAX, Vip=0.5V, 
Vstrobe * 9.4 V 
|Enable | Vcc *MAX, V1 =04V 
Response-time-contro] Vec =MAX, Vip =0.5V, 
I A=25 
(RO) current (Pin 9) RC atOV : 
a = MAX, iTae2eC 8=——“—CSC—idY = 25° iTae2eC 8=——“—CSC—idY 
Tae ee ae eed uA 
cena ia (SERRE A 
Taso fire, We | 











< 
oO 
= 
z= 
So 
zs 
= 
o 
fe} 
os 
no} 
= 
S 
of 
o 
wo 
o 
A 
—~< 
fe) 
78 
' 
g|bs 
32 
> 
















Input current at 













')~ Low-level input current 















Off-state open-collector 


I 
Oloff) output current 




























Orf-state Voc = MAX, SNB5118 Sa 
loz (high-impedance state) Vo = Oto Vee, Buesi19——«dtSSSC=*CS | 
Ta =MAX 
output current RE at 0.4 V N71 ea 










SN75119 ae ane es 
RT Line-terminating resistance Veco =5V A=25°C ee) ne oe 


Vcc =MAX, Vo=0, 
log — Short-circuit output current § CC 0 ‘A= 25°C -15 -80 |-15 -80 | mA 
Vip =-0.5V 
; Supply current (driver Vec =MAX, Vip =05V an 
CC and receiver combined) Vic =0 
tuntess otherwise noted Vstrobe = 2.4 V. All parameters with the exception of off-state open-collector output current are measured with the 
active pull-up connected to the sink output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
Fall typical vatues are at Veco =5V, Ta = 25°C, and Vic =0. 
* Differential voltages are at the B input terminal with respect to the A input terminal. 
4 Measurement of these characteristics on the ‘117 and ‘119 requires the driver to be disabled with the driver enable at0.8 V. 
#The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, Is used in this data sheet for threshold 


voltages only. 
Snot more than one output should be shorted at a time. 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 





switching characteristics, Vcc =5 V, CL = 30 pF, TA = 25°C 


receiver section 


PARAMETER Test conpitions |———SN88'_| _SN75 
[MIN TYP MAX [MIN TYP MAX 


tpLH Propagation delay Hime: low-to-high-level output RL =400 2, See Figure 16 a 











UNIT 

0 ns _| 

tpH~_ Propagation delay time, high-to-low-level output 17 50 17 75 | ons | 
tpzH Output enable time to high level Ri =4802, See Figure 14 | 8 20 | os | 







tpz_ Output enable time to low level Ri =2502, See Figure 15 16 25 P1685 
tpxz Output disable time from high level R_=4802, SeeFigurei4 {[ = 12,20 | 


tp_z Output disable time from low level RL = 250 2, See Figure 15 17 25 17 35 





TYPICAL CHARACTERISTICS 


DRIVER OUTPUT VOLTAGE. DRIVER OUTPUT VOLTAGE DRIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs vs vs 
ORIVER INPUT VOLTAGE DRIVER INPUT VOLTAGE OUTPUT CURRENT 


Vo—Output Voltage—V 


Vo—Output Voltage—V 
VOH—High-Level Output Voltage—V 








V—Date Input Voltage-V V\—-Data Input Voltage-V toH—High-Level Output Current—mA 
FIGURE 1 FIGURE 2 FIGURE 3 
ORIVER LOW-LEVEL OUTPUT VOLTAGE DRIVER PROPAGATION DELAY TIMES DRIVER OUTPUT ENABLE AND DISABLE TIMES 
vs vs 
Guthue cuNneAE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 

Vec=5V 

= 2 See Note 3 
| L p 
: ina 
= £ 
= 4 £ 
$s lk Z| € S 
re EWA Vcc =5.5V = rs 
3 J | = z 
Bo. y i 8 
j : 
<< $s 
% 0. 2 e 
3 g ai 
3 : g 
> ‘s] 

0 0 
0 20 40 60 80 100 120 ~-75 -50 -25 0 25 50 75 100 125 -75 -60 -25 0 25 50 75 100 125 
lo_—Low-Level Output Current-mA Ta—Free-Air Temperature—C Ta-Free-Air Temperature—C 
FIGURE 4 FIGURES FIGURE 6 


NOTE 3: For tpz4; and tpyyz: Ry = 180 2, see Figure 14. For tpz, and tp, 2: Ry = 250 &, see Figure 15, 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 





TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE 
vs vs 
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE 


Load = 2kQ to Vcc 
Ta= 25°C 


| veo=45v_ | 


Vcc = 
Load = 3 40 to Vcc 


ed 
ae 


Vo—Output Voltage—V 


Vo—Output Voltage—V 








0.2 0.1 tt) 0.1 0.2 -0.2 -0.1 oO Mn 1 0.2 
Vip—Differential Input Voltage—V Vip—Differential Input Voltage—V 
FIGURE 7 FIGURE 8 
RECEIVER PROPAGATION DELAY TIMES RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
Vcc =5V 
* See Note 4 
i 
5 : 
3 - 
é ® 
x 3 
8 2 
§ & 
4 i 
= a 
) 
0 
-75 -50 -25 0 25 50 75 100 125 om -50 -25 0 25 50 75 100 125 
Ta~Free-Air Temperature—C Ta~Free-Air Temperature~C 
FIGURE 9 FIGURE 10 
SUPPLY CURRENT (DRIVER AND RECEIVER) SUPPLY CURRENT (DRIVER & RECEIVER) 
vs vs 
SUPPLY VOLTAGE FREE-AIR TEMPERATURE 





< 
‘ i 
i E 
5 3 
3 = 
rd & 
<a a 
a i 
a 2S 
3 

0 
Q 1 2 3 4 5 6 7 8 -75 -50 -25 O 25 50 75 100 125 
Voc-Supply Vottage~V Ta—Free-Air Temperature—C 
FIGURE 11 FIGURE 12 


NOTE 4: For tp2y and tpy2: Ry = 480 ©, see Figure 14, For tpz, and tp_ 2: Ry = 250 ©, see Figure 15. 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 





PARAMETER MEASUREMENT INFORMATION 














FROM OUTPUT TEST FROM OUTPUT TEST © 
UNDER TEST POINT UNDER TEST POINT 
Cy = 30 pF Cy = 30 pF Ri 


(See Note B} (See Note B) 


LOAD CIRCUIT LOAD CIRCUIT 








VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 










FIGURE 13—tpzy and tpy_ (DRIVERS ONLY) FIGURE 14—-tpzy and tpyz 


5V 


POINT 5V 
RL = 2502 
FROM OUTPUT 
TEST 
UNDER TEST BOING 
CL = 30 pF FROM OUTPUT 
TL (See Note 8) UNDER VEST 


LOAD CIRCUIT 


(See Note C) 







Cy = 30 pF 
(See Note B) 


—| le— <5ns = fe- <5ns 


=== 3V 












INPUT 
1 I | <5ns—el fe 
! ov 
le-tpzi-f | 
1 B INPUT 
! | {See Note E) 
Pook 
t 
je a Vott *5V 
| 
OUTPUT { are 
= a= VoL OUTPUT 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 15—tpz, and tpLz FIGURE 16—tp; yp and tpyL (RECEIVERS ONLY) 
NOTES: A. Input pulses are supplied by generators having the following characteristics: Zgyz = 50 2,PRR = 500 kHz, ty = 100 ns. 

B. Cy includes probe and jig capacitance, 

C. All diodes are 1N3064 or equivalent, 

D. When testing the ‘116 and ‘118 receiver sections, the response-time control and the termination resistor pins are left open. 

E. For ‘116 and ‘118, Vzxy =3V,V_ = -3 V, the A input is at OV. 

For ‘117 and ‘119, Vy = 3 V,Vz_ = OV, the A input is at 1.5 V. 
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Be INTERFACE TYPES SN55121, SN55122, $N75121, SN75122 
Uinuulle DUAL LINE DKIVEKS AND TRIPLE LINE RECEIVERS 
LINE CIRCUITS 


e Designed for Digital Data Transmission over Coaxial Cable, Strip Line, 
or Twisted Pair 






e Designed for Operation with 50-2 to 500-2 Transmission Lines 
© TTL Compatible with Single 5-V Supply 


additional features of SN55121, SN75121 additional features of SN55122, SN75122 
line drivers line receivers 
e Plug-In Replacement for Signetics 8T13 e Plug-In Replacement for Signetics 8114 
e 2.4-V Output at loH =—75mA e Built-In Input Threshold Hysteresis 
e Uncommitted Emitter-Follower Output e High Speed... Typical Propagation 
Structure for Party-Line Operation Delay Time = 20 ns 
e Short-Circuit Protection @ Independent Channel Strobes 
e@ AND-OR Logic Configuration e Input Gating Increases Application 
e@ High Speed ...Maximum Propagation Delay Flexibility 
Time = 20 ns e Fanout to 10 Series 54/74 Standard Loads 
SN55121, SN75121 $N55122, SN75122 
JORN JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 





description 
The SN55121, SN75121 dual line drivers and the SN55122, SN75122 triple line receivers are designed for digital data 
transmission over lines having impedances from 50 to 500 ohms. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN55121, SN75121 will drive terminated lines such as coaxial cable 
or twisted pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. 
Output short-circuit protection is provided by an internal clamping network which turns on when the output voltage 
drops below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be 
used during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN55122, SN75122 have receiver inputs with built-in hysteresis to provide increased noise margin for single-ended 
systems. The high impedance of this input presents a minimum foad to the driver and allows termination of the 
transmission line in its characteristic impedance to minimize line reflection. An open line will affect the receiver input 
as would a low-level input voltage and the receiver input can withstand a level of —0.15 volt with power on or off. The 
other inputs are in TTL configuration. The S input must be high to enable the receiver input. Two of the line receivers 
have A and B inputs which, if both are high, will hold the output low. The third receiver has only an A input which, if 
high, will hold the output low. 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 





$N55121, SN75121 FUNCTION TABLE 


$N55122, SN75122 FUNCTION TABLE 
INPUTS OUTPUT 
Y 


OUTPUT 
Y 








H = high level 
L = low level 
X = irrelevant 










A sBteR s 


combinations 


TB input and last two lines of the function table are applicable 
to receivers 1 and 2 only. 


$N55121, SN75121 schematic (each driver) 


(16) 





Vcc 






TO OTHER 
LINE DRIVER 


GND 


TO OTHER 
LINE DRIVER 


$N55122, SN75122 schematic (each receiver) 


Vee (16) 


TO OTHER = 58.2 
_ , HE mile 
(14, 3, 10) 
R mace (13.7.9) y 


15,4, 11 
GND 2 f 


TO OTHER p t2.6)% _ 
RECEIVERS 


\V/. «+ « Veco bus 


tp input is provided for receivers 1 and 2 only, 
Resistor values shown are nominal, 
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TYPES SN55121, SN75121 
DUAL LINE DRIVERS 





$N55121, SN75121 absolute maximum ratings over operating free-air temperature range 
(unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2. 2. 1 we we ee ee ee ee ee ee ee) «CEN 
Input Voltage. ss. ge wie eR ae ese ier a er eS ee ee es oO A So Se ea be EV 
Output voltage = cee teed ng tte ca OO ee hp eh te OR el eR ew ce ee & eed, OV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . ...... .. WwW 


Operating free-air temperature range: SN55121 . 2. 1 we ee ee ee ee ee ee we) 685°C to 125°C 

GN75121 <b) es eed Sow Se Oe ew ete we we SOE 7S © 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . .........6086 224. ~ 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ..........2..4..4.2.. 260°C 


$N55121, SN75121 recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VCC ww ww we et ee ee we we we) 4B 5 5.25 Vv 


High-level output current, IOH  . ee ee ee ee -75 mA 
Operating free-air temperature, Ta: SN55121 . 2... . 1. eee ee ee) CS 125 2G 
SN 75921 cook. t ith only og eee Se 0 75 °C 


$N55121, SN75121 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


Vit Lowlevel input voliags aaa aS 
VIK Input clamp voltage Vec=5V, 1) =-—12mA 
ViBR)t Input breakdown voltage Veco =5V, 1) =10mA 
VOH High-level output voltage VIH=2V, loH=—-75mA, See Note3 
H igh- 
L 
H 


Vec=5V, Vip=4.5V, VOH =2V, 
Oo High-level output current - : 
Ta=25C, SeeNote3 


! 


ifNot more than one output should be shorted at a time. 


$N55121, SN75121 switching characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER 


tPLH Propagation delay time, low-to-high-level output RL =372, CL=15pF, 


1 
tPpHL Propagation delay time, high-to-low-leve! output See Figure 1 





tpLH Propagation delay time, low-to-high-level output RL =372, Cy =1000pF, 
tpHL Propagation delay time, high-to-low-level output See Figure 1 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21. In the J package, SN55121 chips are alloy-mounted; SN75121 chips are glass-mounted. 
3 The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 
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TYPES SN55122, SN75122 
TRIPLE LINE RECEIVERS 


SR AE a TI PI DTI I I TEES TE I SCTE SPS OIE I TE SE IO IS ITI I TTT RET 
SN55122, SN75122 absolute maximum ratings over operating free-air temperature range 
(unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2... 1 2 we ee tt ttt ew we tw tt tw wt ee ee ew ew) UCN 
Inputvoltage: Rinput .. 2... 1 ee ew we ew we we wee wwe ee we we eee te tw ww ew e)~ «6M 
A,B; OF SANDUT 5 eore car ee RE we EE we a es OO a we Re we Soe ew VM 
Outputvoltdge 66 sa. 6.70 Gace ce ee se en We Re ee AUR ee eS Boe Sea ee ee CBM 
OUtpUTCUrFENE: sei te epee Se ete eee a ee er wt eras Ee es Ce a ee Swe Se, METOO THA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 6)... . . 2. eee ee IW 
Operating free-air temperature range: SN55122 . . 1. ww ee ee ee te ee ee ee) BBC to 125°C 
SIN70122 5 oo aoe ad ek BS ee we OTe 15 © 

Storage temperaturerange . . 1 1. we ee et te et wt et we ew et ee ww) «BEC to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage .... 1. ee ee wee ew ew ee) 6 6300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . .. 2... 6 ee ee ee ew ee «© = 6260°C 


SN55122, SN75122 recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VcG www ee ee tt we te ww ew we we ww ww) 4G 5 5.25 Vv 


High-level output current, (QOH . 2. 6 6 1 0 ew eet eet we ew -500 wA 
Low-level output.current, 1OL «© 2. 6 © se ee wee ee eee ew 16 mA 
Operating free-air temperature, TA: SN55122 2... we ee et ee ee ee) OSS 125 «(°C 

SNIS122: te GS Ge aoe Oe a a eS 0 75 °C 


SN55122, SN75122 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
Vin High-level input voltage PS eS 6g ee ee 
ViL Low-level input voltage A,B,R,orS a) 













VTi—VT— Hysteresist |R Vec=5V, Ta = 25°C 03 0.6 
VIK Input clamp voltage A,B, orS Vec=5V, Ij =—-12mA Lew 


V(BR) Input breakdown voltage Vec=5V )=10mA 









ViIH=OV, Vit =0.8V, lon = —500 vA, 
See Note 3 


VIA) = OV, = Vijpy = OV, Vis =2V, 
Vi(R) = 1.45 V (See Note 4), loy =—500 uA 










Vou High-level output voltage 







Vin=2V, — VIL=O.8V, IoL = 16 mA, 
See Note 3 

Vit(Ay=OV, Vipp= OV. Vysy=2V, 

V\(R) = 1.45 V (See Note 5), IoL = 16mA 










Low-level output voltage 










VOL 







: 
TiL_towievel nputeurent | ABors_|vizoav_ Ot ma | 
Pigg __Shorecireuitoutputeurent# ‘| Voo=5V, Ta=2__———~—S=*dé=80——~—T00 | mA 


tHysteresis is the difference between the positive-going input threshold voltage, V-r4, and the negative-going input threshold voltage, Vy_. See 
Figure 4, . 
FNot more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTES: 1. Voltage values are with respect to network ground terminal. 
3. The output voltage limits are quaranteed for any appropriate combination of high and low inputs specified by the function table 
‘for the desired output. 
4. Receiver input was at a high level immediately before being reduced to 1.45 V. 
5. Receiver input was at a low level immediately before being raised to 1.45 V. 
6. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
. which starts on page 21.In the J package, SN55122 chips are alloy-mounted; SN75122 chips are glass-mounted. 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 





$N55122, SN75122 switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
t Propagation delay time, low-to-high-leve!l output from R input 20 30 
om : 3 saya tae = = : i 3 ; ja | 


tpHt Propagation delay time, high-to-low-level output from R input 20 30 













PARAMETER MEASUREMENT INFORMATION 
—el pasos —el fe <Sns 
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GENERATOR 


(See Note A) OUTPUT tPLH —t¢——>} 









' tPHL —+¢————»} 
CL = 15 pF ! laa voy 
a om (See Note B) I t 
| OUTPUT 15V 15V 
, = ~ i VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1-SN55121, SN75121 SWITCHING TIMES 


Vec 2.6V 


84.52 





PULSE 
GENERATOR 
(See Note A) 


1N3064 






OUTPUT 








OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—SN55122, SN75122 SWITCHING TIMES 
NOTES: A. The pulse generators have the following characteristics: Zou © 50 2, ty = 200 ns, duty cycle = 50%. 
B. Cy includes probe and jig capacitance. 


TYPICAL CHARACTERISTICS 
$N55121, SN75121 $N55122, SN75122 
OUTPUT CURRENT vs OUTPUT VOLTAGE OUTPUT VOLTAGE vs INPUT VOLTAGE 


Iq—Output Current—mA 
Vo—Output Voltage—V 








005 115 225 3 35 4 45 5 002040608 1 12141618 2 
Vo—Output Voltage—V .Vj—Input Voltage—V 
FIGURE 3 FIGURE 4 
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TYPES SN55121, $N55122, SN75121, SN75122 
‘DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 





TYPICAL APPLICATION DATA 






= ee J pee tas 


75-2 COAXIAL 
75-2 COAXIAL CABLE CABLE 





. 1/2 _SN55121) 


FIGURE 5—SINGLE-ENDED PARTY LINE CIRCUITS 


—~—-—-——yV 
Ae iH 
input ‘Tt Vr 


VIL 


—--VoH 
OUTPUT | 


VoL 


The high gain and built-in hysteresis of the 
$SN55122 and SN75122 line receivers enable 
them to be used as Schmitt triggers in squaring 
up pulses. 


FIGURE 6—PULSE SQUARING 
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INTERFACE TYPES SN75123, SN75124 


cIRouITs DUAL Lii 


ERK AND THIPLE LINE KEUCEIVERK 


BULLETIN NO. DL-S 12043, SEPTEMBER 1973—REVISED APRIL 1974 





LINE CIRCUITS 
e@ Meet IBM System 360 Input/Output Interface Specifications 
@ Operate from Single 5-V Supply 
e TTL Compatible 


additional features of SN75123 line driver additional features of SN75124 line receiver 
e Plug-In Replacement for Signetics 8T23 e Plug-In Replacement for Signetics 8T24 
@ 3.11-V Output at IOH = —59.3 mA e Built-In Input Threshold Hysteresis 
e@ Uncommitted Emitter-Follower Output e High Speed ... Typical Propagation 
Structure for Party-Line Operation Delay Time = 20 ns 
Short-Circuit Protection e Independent Channel Strobes 
AND-OR Logic Configuration e Input Gating Increases Application 
Flexibility 
$N75123 SN75124 
JORN JORN 
DUAL.-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 





description 


The SN75123 dual line driver and the SN75124 triple line receiver are both specifically designed to meet the 
input/output interface specifications for IBM System 360. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN75123 will drive terminated lines such as coaxial cable or twisted 
pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. Output 
short-circuit protection is provided by an internal clamping network which turns on when the output voltage drops 
below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be used 
during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN75124 has receiver inputs with built-in hysteresis to provide increased noise margin for single-ended systems. 
An open line will affect the receiver input as would a low-level input voltage and the receiver input can withstand a level 
of —0.15 volt with power on or off. The other inputs are in TTL configuration. The S input must be high to enable the 
receiver input. Two of the line receivers have A and B inputs which, if both are high, will hold the output low. The 
third receiver has only an A input which, if high, will hold the output low. 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 





§N75123 FUNCTION TABLE 


OUTPUT 
Y 
H 
H 
L 


SN75123 schematic (each driver) 


SN75124 FUNCTION TABLE 
t(NPUTS OUTPUT 










H = high level 
tL = tow level 
X = irrelevant 






I! other input 
combinations 





tB input and last two lines of the function table are applicable 
to receivers 1 and 2 only. 


Vcc us) 





TO OTHER 
LINE DRIVER 


GND 
TO OTHER 
LINE DRIVER 


SN75124 schematic (each receiver) 


TO OTHER 
R (14, 3, 10) 
(13, 7, 9) Y 


s (15, 4, 11) 


np —2! 


A {1, 5, 12) 


TO OTHER p26)? 
RECEIVERS 


Vy . - + Voc bus 


+B input is provided on receivers 1 and 2 only 
Resistor values shown are nominal! 
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$N75123 
DUAL LINE DRIVER 





SN75123 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voc (see Note 1) ou se ee a ee a a ee ee ee ew ee wee OTM 
InpUtvoltagea: Sch. eae ce) Ge ee Bn ae es Se he aa ee ee a Oe we ace: 4 ODS V 
Outputvoltage 6: chi ce eh ey eas eek a) 6S ee Ww eae et be tae Ber eee oe ee ENV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ..-.-..--+- +... TW 
Operating free-air temperaturerange . . 1. ee eee ee ee ew ee ee tw ew we 6OPC tO 75°C 
Storage temperaturerange . 1. 1 6 1 ee ee ew ee et ee hw te th —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . 2. 1. ee ee ee ew ew we ~~ ©6800°C 
Lead temperature 1/16 inch from case for 10 seconds: N package... 2... 2 eee. ee ess 260°C 


SN75123 recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VcG ww we ee ee ee ee ee ee ee) 478 5 5.25 Vv 
High-level outputcurrent,IOH «ww ee ee ee ee ee -~100 mA 
Operating free-air temperature, TA. 2 2 2 0 ee ee ee et ee 0 75 °C 


$N75123 electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = 0°C to 75°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT 
Vin_____High-evel input vottage po ee ee 
vi Lowlevel input voltage Se ee 
Vik Input clamp voltage Vec=5V, ly =—-12mA 
ViBR) Input breakdown voltage Vec=5V, 1)=10mA 

Vec=5V, Vip=2V, Ta=25C 3.11 
Vo High-level output voltage cc is A °C 
L 


















10H = —59.3 mA, See Note 3 Ta =0°C to75 


L fe 
H - 
Vec=5V, ViIH =4.5V, VoH=2V, 
lon High-level output current Tp = 25°C, See Note 3 mA 
L | 


[Toloiti _OFFstote output current | Veo=0, _Vo=SvV_—SSSSS—Sid SSSSCSC~SL 
vizoaV ar = 6[ ma 
Plos___Shortciruit outputcurrent $ | Vog=8V. Tasos SSSC*dSSSCSC Rm 


Vcoc=5.25V, Allinputsat2V, 
Outputs open 


; Sisate AL ouRsuRlaw Vcc = 5.25 V, Ali inputs at 0.8 V, 
urrent, 
eck aad 7 P Outputs open 


+ Not more than one output should be shorted at a time. 
$N75123 switching characteristics, Vcc = 5 V, TA = 25°C 


AL=600, C= i5eF, | 1229] 
See Figure 1220) 
RL= 609, OL= 100eF, 
See Figure 


NOTES: 1. “’oltage values are with respect to network ground terminal, 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN75123 chips are glass-mounted, 
3. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output, 








ICCH Supply current, outputs high 
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TYPE SN75124 | 
TRIPLE LINE RECEIVER 





SN75124 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply: voltage; Voc (see'Note 1) a. c.6.e a we Be ee Se Re eee 2 aoteerw! FV 
Input voltage: Rinputwith Vccapplied 2... 1 1 ee ee ee ee th ee we we we eh th eee ew) OTN 

Rinputwith Vccnotapplied . 2... ee eee eee ee we ew ewe ee ew ee ee) 6 

A,B; Or, S:iNput. - 35-4 tee Soe? SA ek ere sg) ee ge oe, ww, Se eee oo SEV 
Output-voltage. c-Si ce lees oe ie ee le ie Me Ge elon ee, es etc gl tote er Hee Sede Wh tee see EM 
Output current. 6006.5 eae we ew we BR a Rw ei ee ew Saw ETOOIMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note4) . 2. 2 ee ee ee ee UT 
Operating free-air temperaturerange . . 2. 1 eee ee ee ew ee wee et ww ew ew ew OC to 75°C 
Storage temperaturerange 2... 1 ee ee ee ee ee ee ee ee | BEPC to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . 2. 1 6 ww tw ew we te te es 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . .... 2... 2 ee ee ee ee 260°C 


SN75124 recommended operating conditions 
MIN NOM MAX UNIT 
Supply voltage, VcG ww ww ee ee tt ew we ee we et tw ee ew ew) 475 5 5.25 Vv 


High-level output current, IQOH «2 1 we ee we te we te wh th ew we -800 wpA 
Low-level outputcurrent,1IOL «2 6 ee ee ee tt te ee et we ee 16 mA 
Operating free-air temperature, TA. 6 2 ee ee ee et ee ee ee ee 0 75 «°C 


SN75124 electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = 0°C to 75°C (unless otherwise noted) 
TEST CONDITIONS 


AB, or8 eat mere 

VIH i aaa aa eR 
ABos Pt, SO, 

VT i 


Vik Input earns worags Voo=5V,____N==12mA acne a 
V(BR)I Input breakdown voltage Vec=5V, 1) = 10mA 


OH High-level output voltage Vin Vin min, VIL=ViLmex, lon = 800 HA, 
See Note 3 


: p25 | 
Vin=V ing ViL® + loL® A, 
VoL Low-level output voltage iad sear ee VILMexe OL tem 
See Note 3 
H 


















Input current at Vir7V 
maximum input voltage Vr=6V, Vcec=0 


AB.orS | Vi=45V -— 
! High-level input current 


Vy= 
itera pareve Vieoav or a6 [ma] 
los Short-circuit output current Vec=5V, Ta=25°C }-50 100] mA | 
ie Soply caren Veo=525V 


tHysteresis is the difference between the positive-going input threshold voltage, V+. and the negative-going input threshold voltage, Vy_. See 
Figure 4. , 
FNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


§N75124 switching characteristics, Vcc = 5 V, Ta = 25°C 
TEST CONDITIONS 


tpLH Propagation delay time, low-to-high-level output from R input | 2030] 
See Figure 2 
tpHL Propagation delay time, high-to-low-level output from R input a) 


NOTES: 1, Voltage values are with respect to network ground terminal. 
3, The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 
4, For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21.§In the J package, SN75124 chips are glass-mounted 
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PARAMETER MEASUREMENT INFORMATION 


3V Vcc 







GENERATOR 


(see Note A) OUTPUT 


CL 
(See Note B) 







OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1-SN75123 SWITCHING TIMES 


Vec 2.6V 


84.5 22 












1N3064 





GENERATOR 
(see Note A 





OUTPUT 





CL 
30 pF 


5 kX 






OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—SN75124 SWITCHING TIMES 


NOTES: A. The pulse generator has the following characteristics: Zou * 50 23 tw = 200 ns, duty cycle = 50%, 


B. Cy includes probe and jig capacitance, 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 





TYPICAL CHARACTERISTICS 





SN75123 SN75124 
OUTPUT CURRENT OUTPUT VOLTAGE 
vs vs 
OUTPUT VOLTAGE RECEIVER INPUT VOLTAGE 
~—300 
All inputs at 2 V 
—250 
< > 
F _9200 b 
5 g 
£ 6 
6 —150 > 
3 2 
& 5 
6 -100 9 
| O 
2 > 
—50 
0 
005 115 225 3 35 4 45 5 0 02040608 112141618 2 
Vo—Output Voltage V V\—Input Voltage—V 
FIGURE 3 FIGURE 4 


TYPICAL APPLICATION DATA 






DO RD 


95-2 COAXIAL CABLE 


- aE CF 
) i 
+ 


+ 


7” mm 





FIGURE 5—-UNBALANCED LINE COMMUNICATION USING ‘123 AND '124 
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By INTERFACE 
CIKCUITS 


TYPES SN75125, SN75127 


SEVEN-CHANWEL LINE RECEIVERS 


BULLETIN NO. DL-S 12457, JANUARY 1977 — REVISED SEPTEMBER 1980 





Meets IBM 360/370 I/O Specification 
Input Resistance ...7kQ to 20 kQ 
Output Compatible with DTL or TTL 
Schottky-Clamped Transistorst 
Operates from Single 5-V Supply 

High Speed .. . Low Propagation Delay 


Ratio Specification for Propagation Delay 
Time, Low-to-High/High-to-Low 
Seven Channels in one 16-Pin Package 


Standard Vcc and Ground Positioning 
on SN75127 


description 

The SN75125 and SN75127 are monolithic seven- 
channel line receivers designed to satisfy the require- 
ments of the IBM System 360/370 input/output 
interface specifications. Special low-power design and 
Schottky clamped transistors allow for low supply- 
current requirements while maintaining fast switching 
speeds and high-current TTL outputs. The SN75125 
and SN75127 are characterized for operation from 
0°C to 70°C. 


schematic (each receiver) 





$N75125 


J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


‘a rs] “| rn] 


niiy 


i Bi i 





SN75127 
JOR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 





TO OTHER 


TO OTHER 
CHANNELS 
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


a a a aE a I Ne RNY eg TT ETS 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 2. 1 ww et et te tee tte tte we te eee et et ee VV 
Input voltage range: SN75125 6 ww we ee te et ee tw eee we ww eww ew ew HOE V tO7V 

SNIS127 exis ce - 5s Ge 9 a a ES Ie A ER BS a @ we SVT 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . . . «2 2 6 ee « + 800mW 
Operating free-air temperature range . 2. 6. « 2 se we ee wwe wr wee er wow wow woo e 0°C to 70°C 
Storage temperaturerange . 1. ee ew ee tt te wh ew ee ww we ew ew 6 OSC to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . 1. 1. 2 ee ee we ee eevee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . «+ ee eee eee eo eevee . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 


starts on page 21. In the J package, SN75125 and SN7512° chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCG ww ee te tt th th th tw we eh we we th tw we ew ew «45 5 5.5 V 
High-level output current, IOH =. 6 we we we et tt we tee —0.4 mA 
Low-level output current, IQOL . . 2. 2 0 ee we ew et te he te es 16 mA 
Operating free-air temperature, TA. 2. 1 2 ee ee ee ee ww ee) (CO 70 °c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


a eA ce BT 
07 










VOH High-level output voltage Veco *45V, Vi_=0.7V, loH =-0.4 mA ee eee 

VoL Low-level output voltage Vcc =4.5V, Vip #=1.7V, loL = 16mA f 0405 | 

WH High-level input current Vcc = 5.5 V, j=3.11V | 03 0.42 | mA | 
v= 0. oe cee sere 


V 
Voo=S5V,_Vj=015V 
=r 
a eag pf 
AV, = 0.15 V to 4.15 V 
Vcc =5.5V, ton =—0.4mA, 
All inputs at 0.7 V || ma | 
















lec Supply current 





Vcc =5.5V, loL=16mA, 
All inputs at 4 V 






Tall typical values are at Veg = 5 V, Ta = 25°C, 
#Not more than one output should be shorted at a time, 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
tPLH Propagation delay time, low-to-high-level output 7 14 25 } ons | 
TPHL Propagation delay time, high-to-low-level output | ons | 





























tPLH Ri =4002, Cy =S50pF, 
iaat ‘ ‘ 
PHL Ratio of propagation delay times See Figure 1 


tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 
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TYPES $N75125, SN75127 
SEVEN-CHANWEL LINE KECEIVEKS 





PARAMETER MEASUREMENT INFORMATION 






ouTeuT 3& Ry = 4002 
(See Note C) 





—| TL —) le—trons ee 


VOLTAGE WAVEFORMS 
FIGURE 1 
NOTES: A. The pulse generator has the following characteristics: Zouz © 50 2, PRR = 5 MHz. 
B. Cy includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS 


5 
weorsev] [TT] 











. SSS 
7 —[ = 
5 £3 
: eee eee eee 
ae oe ee ee 
3 ee IE | 
> some e l || 
Vec=5V Ela = ape niin 
No Load = 
a mak ol | 
2 
Vj—Input er V\—Input Voltage—V 
FIGURE 2 FIGURE 3 
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TYPES $N75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


INPUT CURRENT 
vs 
INPUT VOLTAGE 





< 
Ee 
I 
5 
oO 
=] 
Qa 
£ 
Bp. 
V\—Input Voltage—V 
FIGURE 4 
LOW-LEVEL OUTPUT VOLTAGE SUPPLY CURRENT 
vs vs 
OUTPUT CURRENT . SUPPLY VOLTAGE 


All seven channels 








a No Load 
® a Tp = 25°C 
3 i 
bad Cc 
3 © 
oa. bee 
3 rs} 
= > 
z a 
2 a 
é if 
“ 2D All inputs 
mn at 0.7 V 
> 
0 5 10 15 20 
Iq~-Output Current—mA Vcc—Supply Voltage—V 
FIGURE 5 FIGURE 6 
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Hy FUTURE PRODUCTS TYPE SN75126 
TO BE ANNOUNCED QUADRUPLE LINE DRIVER 


OCTOBER 1980 











Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 
(Also See SN75130) 


e Output Voltage of 3.11 V Min Me 
at Ioy = -60 mA Vec 


@ Overload Protection with Foldback 
Current Limiting 


@ High-Speed, Low-Power Schottky Circuitry FAULT FLAG 4F 


JOR N PACKAGE 
(TOP VIEW) 


OUTPUT 4Y 


e Functionally Interchangeable with MC 3481 INPUT 4A 


ENABLE 3G/4G 


INPUT 3A 


+ nae FAULT FLAG 3F 
description 


OUTPUT 3Y 
The SN75126 quadruple fine driver is designed to 
meet the IBM 360/370 I/O specifications GA22- 
6974-3. The output voltage is 3.11 volts minimum 
(at loH = —60 milliamperes) over the recommended ranges of supply voltage (4.5 volts to 5.5 volts) and temperature 
(0°C to 70°C). This device is compatible with standard TTL logic and supply voltages. Fabrication techniques employ 
low-power-Schottky technology to achieve fast switching and low power dissipation. The data bus will not be disturbed 
during power up and power down. Fault flag circuitry is designed to sense a line short on any Y output line, output a 
logic low level, and reduce the output current to a safe level. 


The SN75126 is designed for use with the SN75125 or SN75127 seven-channel receivers, or the SN75128 or SN75129 
eight-channel receivers, 





functional block diagram (one of four drivers, positive logic) 





FAULT 
FLAG 
F 
mae ees 
ENABLE G , tT 
TO ONE OTHER 
ORIVER 
PRODUCT PREVIEW 
This document. contains information TEXAS I NSTRUMENTS 129 
on a product under development. Texas INCORPORATED 


instruments reserves the right to change or 


discontinue this product without notice. POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 


INTERFACE TYPES SN75128, SN75129 
CIRCUITS EIGHT-CHANNEL LINE RECEIVERS 


BULLETIN NO. DL-S 12569, JANUARY 1977 — REVISED SEPTEMBER 1980 





Meets IBM 360/370 I/O Specification sets 

Input Resistance......7kQ to 20 kQ JOR N DUAL IN-LINE PACKAGE 
. ; (TOP VIEW) 

Output Compatible with DTL or TTL 

Schottky-Clamped Transistorst 


Operates from a Single 5-Volt Supply 
High-Speed . .. Low Propagation Delay 
Ratio Specification... tpLH/tPHL 


Common Strobe for Each Group of 
Four Receivers 


e SN75128 Strobe... Active-High 
SN75129 Strobe... Active-Low 





positive logic: Y = AS 


description SN75129 
JOR N DUAL IN-LINE PACKAGE 


(TOP VIEW) 


The SN75128 and SN75129 are eight-channel line 
receivers designed to satisfy the requirements of the 
input-output interface specification for IBM 360/370. 
Both devices feature common strobes for each group 
of four receivers. The SN75128 has an active-high 
strobe; the SN75129 has an active-low strobe. Special 
low-power design and  Schottky-diode-clamped 
transistorst allow low supply-current requirements 
while maintaining fast switching speeds and high- 
current TTL outputs. The SN75128 and SN75129 are 
characterized for operation from 0°C to 70°C. 





positive logic: Y = AS 








ty ntegrated Schottky-Barrier diode- 


130 TEXAS INSTRUM EN TS clamped transistor is patented by 
Texas Instruments, U.S. Patent 
INCORPORATED Number 3,463,975. 
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schematic (each receiver) 











Vec 
INPUT OUTPUT 
A Y 
12k2 
NOM 
GND 
INPUT 
i] 
| ONE OF TWO | 
fee © quem 0 cme 0 mem 0 mm ¢ cans 5 ame 0 ams 6 coms 6 ame ¢ 
COMMON | 
CIRCUITRY 
a ead ae te onea a Pesta g eonsall oul 
TO THREE en, ace 
OTHER 
TO SEVEN 
CHANNELS OTHER CHANNELS 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Voc (sea: Note th » ok. cd « 4 cee oo. Ge, oe Rely we ee eS Se ORES ETV 
A input voltage range ae tai 6 a lor eae te le eh SE see ew ew ww “OI VIOTV 
Strobe inputvoltage ...... 6. ew we ee ew ew ew ae Fake Jun 6s “at, eens ba oe tee TV 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . ......... . 800mW 
Operating free-air temperaturerange 2 1. 1 we ee ee ee ee ee ee ee ee ew we 6OC LO 70°C 
Storage temperature range... ww ee ee et ee ee ee ee ee eee ws 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . .... 1... ee ee ew ew ew ew es BOOS 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . .... 2... ee ee we ew es 260°C 


NOTES: 1. Al! voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 18. In the J package, SN75128 and SN75129 chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX UNIT 





Supply voltage, VCC. 4. ne we oe AR De ee we ew ee ee es OAS 5 5.5 V 
High-level output current,IQH 2 6 6 we -0.4 mA 
Low-level outputcurrent,IOL . 2... 1 ee eee ee ee 16 mA 
Operating free-airtemperature, TA . . 1 1. eee ee et tt es . 0 70 °C 
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TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN tTypt MAX | UNIT 
A 

ee eet RE : 
A 

ile eee uae aes So : 
















VoH High-level output voltage Veo =4.5V, ViL=0.7V,  loH=—04mA 124 31 06h] UV 

VoL Low-level output voltage Vec=4.5V, ViIH=L7V, lol =16mA a ae ee 

Vik — Input clamp voltage |S | Vec=4.5V, 12-18mMA ae ae 
ae A[Voo=55V.Vi=311V p03] 

iH =~ High-level input current He vee =55V 7; =O7V J 

{3 Low-level input current LAY = ! 

Ps [Veo =55V, Vi=04V od ma 








los = Short-circuit output current Vcc =5.5V, Vgo=0 —18 —60 
Voc=45V,0V,oropen;  AVi= O18 VIO A TEV 
SN75128 [Vcc =5.5V, Strobeat24V, AllAinputsatO.7V [ 19 31] 


SN75129 | Vcc =5.5V, Strobe at0.4V, All A inputs at 0.7 V 
SN75128 | Vcc =5.5V, Strobe at 2.4 V, All A inputsat4V 32. 53 
SN75129 | Vcc =5.5V, Strobe at0.4V, AIlA inputs at 4 V | 3253 


TAIL typical values are at Vec =5V.Ta* 25°C, 
Not more than one output should be shorted at a time. 





















lcc Supply current 


















switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER 


tp_H Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output | a | 









SN75128 SN75129 
N 
TEST CONDITIONS Tain tyP_MAX | Min Typ max | UNIT 
ie ete 


14 
10 3-18 30 10 18 30 


26 40 


| 
er 

[2035 | as _| 

22 3[ 16 30 | 
a 

Pas _| 











- - - Ry = 400 2, 
tpLH Propagation delay time, low-to-high-level output 


tPpHL Propagation delay time, high-to-low-level output 
tPLH 

—— Ratio of propagation delay times 

PHL prop y 

tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output 

















Cy = 50 pF, 





See Figure 1 


05 0.8 13] 05 08 1.3 
1 7 7 


i 


PARAMETER MEASUREMENT INFORMATION 





= 
i) 
= 
nN 








output Ycc 










INPUT 
400 2 (See Notes 
A, D, and E) 
FROM OUTPUT ___~ 1a a J 
UNDER TEST ™ eS ee Si 
50 pF (See Note C) J 
al Bey (See Note B) = 
= LOAD CIRCUIT - 
OUTPUT 


NOTES: A. Input pulses are supplied by a generator having the 
following characteristics; Z2g= 502, PRR =5 MHz. 
B. Inctudes probe and jig capacitance, 
C. All diodes are 1N3064 or equivalent. 
D. The strobe inputs of SN75129 are in-phase with the i 
output, lg_p—t —~4—) 
E. Vreti = 0.7 V and Vrefo = 1.7 V for testing data (A) “_ 7H 


inputs, Vrety = V = 1.3 V for strobe inputs, 
roth eta VOLTAGE WAVEFORMS 
FIGURE 1 ; 
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TYPES SN75128, SN75129 


EIGHT-CHANNEL LINE RECEIVERS 





Vo—Output Voltage—V 


1}—Input Current—mA 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS 























4 ee A o 
3 
(a ce ae ee 
Ta= 95 C= 
2 Pa 
a 
isl! es 
veo" 5 V1 eee 
eee Bene 
0 2 
V,—Input Oe 
FIGURE 2 
INPUT CURRENT 
INPUT vo LTAGE 
0.4 
No Load 
ya Ta=25°C 
~ CECE 
soa As ee ee el 


ps 
0 1 2 3 4 5 
V,—Input Voltage—V 
FIGURE 4 







Vo—Output Voltage—V 


Vo _—Low-Level Output Voltage—V 


VOLTAGE TRANSFER CHARACTERISTICS 
FROM AINPUTS 


werssv] [TT] 1 






No Load 


Tas 25°C CI 









V,—Input Voltage—V 


FIGURE 3 


LOW-LEVEL OUTPUT VOLTAGE 


Vs 
OUTPUT CURRENT 





Io—Output Current—-mA 


FIGURE 5 
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FUTURE PRODUCTS | | TYPE SN75130 
TO BE ANNOUNCED QUADRUPLE LINE DRIVER 


OCTOBER 1980 





e Meets 1BM 360/370 I/O Interface JOR N PACKAGE 
Specification GA22-6974-3 (TOP VIEW) 
(Also See SN75126) 


e Output Voltage of 3.11 V Min Vec 


at lou =—60 mA 
OUTPUT 4Y 
e Overload Protection with Foldback Current 


Limiting OUTPUT 4w' 

e Common Enable and Common Fault Flag 
INPUT 4A 

e High-Speed, Low-Power Schottky Circuitry 


e Functionally Interchangeable with MC 3485 FAULT FLAG 


INPUT 3A 


oad OUTPUT 3W 
description 


OUTPUT 3Y 


The SN75130 quadruple line driver is designed to 
meet the IBM 360/370 I/O Specifications GA22- 
6974-3. The output voltage is 3.11 volts minimum (at 
1OH = —60 milliamperes) over the recommended ranges of supply voltage (4.5 volts to 5.5 volts) and temperature (0°C 
to 70°C). This device is compatible with standard TTL logic and supply voltages. Fabrication techniques employ 
low-power Schottky technology to achieve fast switching and low power dissipation. The data bus will not be disturbed 
during power up and power down. Fault-flag circuitry is designed to sense a short on any of the Y output lines, output 
a logic low level, and reduce the output current on the shorted line to a safe level. 





functional block diagram (one of four drivers, positive logic) 


FROM THREE 
OTHER DRIVERS 
FAULT 
FLAG 
F 
INPUT A —=3) . 
ENABLE G OUTPUT 
YY 
OUTPUT 
TO THREE Ww 





OTHER DRIVERS 





PRODUCT PREVIEW 
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on a product under development. Texas INCORPORATED 
Instruments reserves the right to change or 
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cE TYPE SN75136 
Bs QUADRUPLE BUS TRANSCEIVER 


WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 12485, JANUARY 1977 






P-N-P Inputs for Minimal Input JORN 
Loading (200 nA Maximum) DUAL-IN-LINE PACKAGE (TOP VIEW) 


@ High-Speed Schottky Circuitryt 


@ 3-State Outputs for Driver and 
Receiver 


Party-Line (Data-Bus) Operation 
Single 5-V Supply 
40-mA Current Sink Capability (Driver) 


Designed to be Functionally 
Interchangeable with Signetics 
N8T26 


description oe 





The SN75136 is a quadruple transceiver utilizing Schottky-diode-clamped transistors. Both the driver and receiver 
have three-state outputs. With p-n-p inputs, the input loading is minimized to a maximum input current of 200 uA. 


The SN75136 is characterized for operation from O°C to 70°C. 














=e 9 | De 
Vv — - cc 
cc Req L H H 
H H L 
——_ = x L Zz 
INPUT —s OUTPUT 
H = high level, L = low level, 


schematics of inputs and outputs FUNCTION TABLE (DRIVER) 
FUNCTION TABLE (RECEIVER) 
OUTPUT 
R 
Drivers: Req =35 2 NOM X = irrelevant, 2 = high impedance 
Receivers: Reg = 70 2 NOM 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS OUTPUT 
B 
Lok H 
Hook L 
xX oH z 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage, Vcc (seeNote1) ....... Pat at sigh cdey na erases) <a ge, ao se BLS ae Ea a 
Inputvoltage ........2428.s Beetles tee glen act ae itis Sal i Bs. ade ce wae atces Se ek ae OV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Npackage ..... 1150mW 

Jpackage ..... 1025mW 
Operating free-air temperaturerange . . 1 1 1 ee ee tt te te te hw tw te et 0°C to 70°C 
Storage temperaturerange ...... 2. ee ee eee a6 Rt Ree aoe bear an 8 OE Ct0150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . 2... 1 ee ee ee we ee we « BOOTS 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ....... od oan Neue, eee e260 © 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 21. In the J package, SN75136 chips are glass-mounted. 





Tintegrated Schottky-Barrier diode- 


TEXAS INST RUMENTS clamped transistor is patented by 


INCORPORATED Texas Instruments. U.S. Patent 


Number 3,463,975. 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





recommended operating conditions 


ti om imax unit 
Supply voltage, Vcc 4.75 5 5.25 


Driver fe ege oe Or 
eee pei oe ‘oH Recei ol P| eg 
ivi 


eo | 0 
Low-level output current, loL 
Operating free-air temperature, Ta 


electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
Vi___Lowlevel input voltage | 8, D,DE,REP SSCS ave) 

















< 






< 





<f< 


Vik Input clamp voltage B,D, DE, RE | l}=-5mA a 


VIH =2V, ViL=0.85V, loH=—-10mA 
VoH High-level output voltage Lae 1H IL OH 
PR | Vi =088V,_lon=—2mA 
Pe | vin=2V, lo =40™mA ae 
Vo~ Low-level output voltage ta Ob Vv 


Off-state (high-impedance | 8,R | 
02 state) output current Laan RE at2Vv, Vo =05V P1000 | 




















(ii High eve ieputauvent | 0,0E FE] vi=8260 eae eama 
iL -— Low-level input current B,D, DE, RE | Vj=04V P2000 | A | 


hort-ci it tout § js Vv = 5. 
los  Short-circuit output current La cc = 5.25 V mT = | ma | 





Tall typical values are at Ta = 25°C and Vcc = BV. 
Sonly One Output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Voc = 5 V, Tp = 25°C 


PARAMETER fFRom | To| ‘TEST CONDITIONS MIN TYP MAX | UNIT 


t Propagation delay time, low-to-high-level output 
BEB — : : us CL =30pF, See Figure 1 

a 

t Propagation delay time, low-to-high-level output j P20 | 
ety ee y : - 2 : CL=300pF, See Figure 2 

tPHL Propagation delay time, high-to-low-level output ae 

t Output disable time from low level 16 24 
Ere celal seawei Uc bala CL=30pF, See Figure 3 

tpz_ Output enable time to low level 15 30 
tpLz Output disable time from tow level 9 24 
EMRE iat orm sala CL=300pF, See Figure 4 

tpz_ Output enable time to low level 31 38 

























Propagation delay time, high-to-low-level output 
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PARAMETER MEASUREMENT INFORMATION 


2.6 V 


Vcc 


922 















PULSE (see Note D) 


CIRCUIT 








Tee oeat UNDER 
(see Note A TEST 
(see Note B) C_ = 30 pF 









(see Note C) 
GND 


OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 


26V Vcc 2.6 V 


30 2 





(see Note D) 





CIRCUIT 
UNDER 
TEST 
(see Note B) 











Cy, = 300 pF 
(see Note C) 






PULSE 
GENERATOR 
(see Note A) 






TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 2—PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 


NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR = 10 MHz, duty cycle = 50%, Zou; = 50 22. 
. All inputs and outputs not shown are open, 

Cy, includes probe and jig capacitance, 

. All diodes are 1N916 or 1N3064, 


090 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


2.6V Vcc 5V 











240 2 















mae ar 
GENERATOR 
(see Note A) TEST 
(see Note B) 






(see Note D) 







GND 






5k2 


Ci. = 30pF 
(Probe) Ee e 


(see Note C) 


TEST CIRCUIT 





OUTPUT | 15V 


VOLTAGE WAVEFORMS 
FIGURE 3—RECEIVER ENABLE AND DISABLE TIMES 


vec 5V 


2.6V 












D {all) 70 $2 


CIRCUIT 










UNDER 
PULSE TEST 
GENERATOR (see Note B) 










(see Note A) (see Note D) 






GND 5k2 


(Probe) 


CL = 300 pF 
(see Note C) 


TEST CIRCUIT 


fe-o+—-< Srns te-v}- << Srs 
I j—-L———-~-26v 
I 90% 90% | : 
INPUT las 15v¥! 
10% : 10% 
aremingar ar eet tz 
| | 
OUTPUT 1.5V 
10% 
VOLTAGE WAVEFORMS 


FIGURE 4—DRIVER ENABLE AND DISABLE TIMES 
NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 5 MHz, duty cycle = 50%, Zou * 50 2. 
8B. All inputs and outputs not shown are open, 
C. Cy includes probe and jig capacitance, 
D. All diodes are 1N916 or 1N3064, 
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RFACE | TYPES SN55138, SN75138 


~ rn we se Sm mee ee oe 
CUila QUADRUPLE BUS TRANSCEIVERS 
BULLETIN NO. DL-S 12046, SEPTEMBER 1973 — REVISED JANUARY 1977 





e Single 5-V Supply e@ High-Speed Operation 
High-!nput-Impedance, @ 100-mA Open-Collector Driver Outputs 
High-Threshold Receivers e Four Independent Channels 

© Common Driver Strobe ‘@ =TTL Compatible Receiver Output 


@ TTL/DTL Compatible Driver and 
Strobe Inputs with Clamp Diodes 


e Available in Plastic or Ceramic 16-Pin 
Dual-In-Line Packages 


description pre 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN55138 and SN75138 quad bus transceivers are 
designed for two-way data communication over 
single-ended transmission lines. Each of the four 
identical channels consists of a driver with TTL 
inputs and a receiver with a TTL output. The driver 
Output is of the open-collector type, and is designed 
to handle loads of up to 100 milliamperes (50 ohms 
to 5 volts). The receiver input is internally connected 
to the driver output, and has a high impedance to 
minimize loading of the transmission line. Because of 
the high driver-output current and the high receiver- 
input impedance, a very large number (typically 
hundreds) of transceivers may be connected to a 
single data bus. 


The receiver design also features a threshold of Positive logic: B= DS, R=B 
2.3 volts (typical), providing a wider noise margin Each bus terminal, B, is a driver 
than would be possible with a receiver having the output and a receiver input. 
usual TTL threshold. A strobe turns off all drivers 


(high impedance) but does not affect receiver opera- FUNCTION TABLE FUNCTION TABLE 
tion. These circuits are designed for operation from a (TRANSMITTING) (RECEIVING) 


single five-volt supply and include a provision to 3 SuTeuT 
minimize loading of the data bus when the power- INBUTS | OUTEUTS R 

H H xX L 
for operation over the full military temperature H L xX 
range of —55°C to 125°C; the SN75138 is character- 


supply voltage is zero. The SN55138 is characterized 
ized for operation from 0°C to 70°C, H = high level, L = low level, X = irrelevant 








absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Input voltage 


Driver off-state output voltage 
Low-level output current into the driver output | 150 | 50 [soma 


Continuous total dissipation at (or below) J package 
| 25°C free-air temperature (see Note 2) N package 


Operating free-air temperature range 


Storage temperature range 
Lead temperature 1/16 inch from case for 60 seconds: J package 300 
Lead temperature 1/16 inch from case for 10 seconds: N package 





NOTES: 1. Voltage values are with respect to both ground terminals connected together. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 21, In the J package, SN55138 chips are alloy-mounted; SN75138 chips are glass-mounted. 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 





recommended operating conditions 


[__swss138__|__SN75138 
Pe na ten ne pate 


Supply voltage, V 4.75 5 5.251 V 
CC 


Driver output 
Low-level output current, Io 
eceiver outpu 


High-level output current, IoQy Receiver output 
Operating free-air temperature, Ta 


PARAMETER EST CONDITIONSt 
Vig Hiahrlevel 
” input voltage 3.2 











_ 
nN 
oa 


—55 











y,,  Lowrlevel 
IF _ input voltage 
ViK Input clamp voltage Vec= MIN, lp=—12mMA 


High-level Vec=MiIN, Vv =2V, 
VoH keen Receiver ee IH(S) 
output voltage Vit(r) = Vit max, loy = —400 nA 
= IN = ; 
Driver Voc = MIN, ViH(D) = 2V 
Vit(s) = 0.8 V, lot = 100 mA 
Vec=MIN, = in, 
Receiver cS VIH(R) = Vid min 
ViH(s)=2V, lol = 16 mA 
Driver or strobe | Vcc = MAX, Vi=Vcc 4 


Low-leve! 
output voltage 





OL 

















Input current at 
i] maximum input 
voltage 











"Driver or strobe |[Vog= MAX, __Wy=2.4V 


Vec=5V, Vv =4.5V, 
Receiver ceo= KR) 
Vis) = 2V 


Visy= 2V 
women | Tate [vere easy || 
output current § 
All driver Vcc = MAX, Vi(D) = 2V, 


Vcc = MAX, Vv =3.5V, 
All driver ce KR) ? 


outputs high VilS) ays 
Receiver outputs open 
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters D, 
R, and S used with V| refer to the driver input, receiver input, and strobe input, respectively. 
fau typical values are at Voc 75 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 









High-level 
NH 

input current 
Low-level 


t 
IL input current 

























lcc Supply current 





(SR A ET I a TS TT 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 


TYPES $N55138, SN75138 


GUAUHUFLE BUS TRANSCEIVERS 


FROM ie TEST CONDITIONS MIN TYP MAX | UNIT 
(INPUT) (OUTPUT) 


Era a) ( Se 
CL= 50 pF, RL= 502, 1424 















t Fi 
PLH este re See Figure 1 1 28 
tPHL 22 32 
CL=15pF, RL = 4002, 
Receiver Receiver : : ‘ t 
See Figure 2 


Ttp LH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 






schematics of inputs and outputs 


EQUIVALENT OF EACH 
STROBE AND DRIVER INPUT 






EQUIVALENT OF 
EACH RECEIVER INPUT 


Vcc ae 
cies 2k2 NOM 


PARAMETER MEASUREMENT INFORMATION 


TYPICAL OF ALL TYPICAL OF ALL 
DRIVER OUTPUTS RECEIVER OUTPUTS 
Vec 
130 82 NOM 







Vcc = 
4k 2. NOM 





INPUT OUTPUT 


OUTPUT 





















¥ TEST 
ce POINT Vcc 
FROM OUTPUT RL TEST FROM OUTPUT 
UNDER TEST POINT UNDER TEST 
qe 
== (See Note B) 
DRIVER 
(See Note D) 1.5V . ian 
STROBE | 
aca a 
be——or—tPHL 
| cc 
DRIVER RECEIVER 
OUTPUT 25V 2.5V OUTEUT 
VoL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FIGURE 2—PROPAGATION DELAY TIMES 
FROM DATA AND STROBE INPUTS FROM RECEIVER INPUT 


NOTES: A. Input pulses are supplied .by generators having the following characteristics: ty = 100 ns, PRR = 1 MHz, t, <10ns, t¢ <10 ns, 
Zout =50. 

. C includes probe and jig capacitance. 

. All diodes are 1N916 or 1N3064. 

. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 


Dana 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 





TYPICAL APPLICATION DATA 


id 











80 ft Belden 78795 
100-12 Telephone Cable 
OF equivalent 





TYPICAL VOLTAGE WAVEFORMS 
FIGURE 3—POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz 





wm 4V 


wa os eel 2 bis el ss ae 





1 ese sD ois ea fel si fac 


ov — oe eee SC ee vv 


~- 4V 


—a — —— —— 2Vv 


© 


ee -—~L ov 


TYPICAL VOLTAGE WAVEFORMS 
FIGURE 4—PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz 





1000 ft AG-83 or equivalent 





— 
| 
i 
! 
i 


© 


Lvasussiae_| 


3Vv —-=—— 5V 
2Vv — — — —nom— 4V 
— ae oy ©O/ \ jf ie 


— &Vv 
= 4V 


=v 1 an 5 ates 2 

-oVv © — —— ov 
TYPICAL VOLTAGE WAVEFORMS 

FIGURE 5—POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz 





Liasussis6_| 
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TYPES SN55138, SN75138 


UWUAUKUPLE BUS TKANSCEIVEKS 





DRIVER TRANSFER CHARACTERISTICS 

















6 
Veco #5V 

> Vijs) * 0.8 
ce ee Load = 502 to Vcc 
$ iL Bi 
Pc 3 a Sea 
5 he 
q rt = -§5°C 
o 
> 


CHEE 





e 
2 3 4 
bcuie {Input Voltage—V 
FIGURE 6 


STROBE-TO-ORIVER OUTPUT 
TRANSFER CHARACTERISTICS 


TT veg-ssv | 
[| vec=5V_ |_| 
[eeety | 


Vio) = 2 
Ta = 25°C 
Load = 502 to Vec 


VoiD)—Oriver Output Voltage—V 





V1(S)—-Strobe Input Voltage—V 
FIGURE 9 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT (RECEIVER) 


VoHiR)—High-Level Output Voltage—V 





0 5 0 656 20 8&8 WD HB 40 
1OH(R)~High-Leve! Output Current-—mA 


TYPICAL CHARACTERISTICST 


ORIVER TRANSFER CHARACTERISTICS 


Voi(p)—Oriver Output Voltage—V 





ViID)~Driver Input Voltage-V 
FIGURE 7 


RECEIVER TRANSFER CHARACTERISTICS 


Voin)—Receiver Output Voltage-V 





siacacuee ia. ay 
FIGURE 10 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT (RECEIVER) 


VOH(R)—High-Level Output Voltage—V 





0 5 0 65 20 868 WD 3 40 
lOH(R)}—High-Levet Output Current—-mA 


Vo(D)—Driver Output Voltage—V 


Vo(R)—Receiver Output Vottage~V 


VOL(R)}—Low-Level Output Voltage—V 





STROBE-TO-DRIVER-OUTPUT 
TRANSFER CHARACTERISTICS 


ViutDy "2 V 
Load = 502 to Vcc 


Vi(S)-Strobe Input Voltage-—V 
FIGURE 8 


RECEIVER TRANSFER CHARACTERISTICS 





sae aaa Input Pte 
FIGURE 11 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT (RECEIVER) 





vy) 10 2006030 40 00—=s«“ 5. 
IOL(R)—Low-Level Output Current—mA 


FIGURE 12 FIGURE 13 FIGURE 14 
tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits onty. 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 





LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT (DRIVER OUTPUT) 


VoL(D)}—Low-Level Output Voltage—V 





0 50 100 150 200 250 300 


'OL(D)—Low-Leve! Output Current—mA 
FIGURE 15 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 
(ALL DRIVER OUTPUTS LOW) 


Vis) 0.8 V 
VitD) =2V 
Driver loads = 1k2 toSV 


tcc—Supply Current-mA 





0 1 2 3 4 5 6 7 8 
Vec—Supply Voltage—V 
FIGURE 18 


PROPAGATION DELAY TIMES 
vs 


SUPPLY VOLTAGE 


Driver toad: CL = 50 pF, RL = 50 ©, See Figure 1 
Receiver load: Cy * 15 pF, Ry = 400 2, See Figure 2 
29K? 
25 Ta = 25°C ; ; 
tPHL(S-D) 


re 


wh ECT Crtnoon_| 


bg oe Se 
ee RERe Ee 
0 
FR OE a 
| {| tPLHIR-R) |_| 


fe 
t) et eh 


45 46 474849 5 5.1 5.2 53 54 55 
Voc—Supply Voltage—V 


FIGURE 21 





Propagation Delay Times—ns 





TYPICAL CHARACTERISTICSt 


RECEIVER INPUT CURRENT 
vs 


RECEIVER INPUT VOLTAGE 


1\(R)—Receiver Input Current—mA 


Vi(R)—Receiver Input Voltage—V 
FIGURE 16 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 


Driver Load = 1kQ to 5 V 
R output open 


lec—-Supply Current-mA 


Oo 1 2 3 4 5 6 7 
Vec—Supply Voltage—V 
FIGURE 19 


DRIVER PROPAGATION DELAY TIMES 


vs 
LOAD CAPACITANCE 


ny 
a 


Propagation Delay Times—ns 


Ry = 50 82, See Figure 1 
Ta=25°C 


QO 20 40 60 80 100 120 140 160 180 200 


Ci—Load Capacitance—pF 
FIGURE 22 


tData for temperatures below 0°C ana above 70°C is applicable to SN55138 circuits only. 











I(R)—Receiver Input Current-mA 


Propagation Delay Times—ns 


Propagation Delay Times—ns 





RECEIVER INPUT CURRENT 
vs 


RECEIVER INPUT VOLTAGE 





0 1 2 3 4 5 6 
Vici —Recetver Input Voltage-V 


FIGURE 17 


PROPAGATION DELAY TIMES 
vs 


FREE-AIR TEMPERATURE 
32 


Veco s5Vv 





Driver Load: Cy = 50 pF, Ry = 50 2, See Figure 1 
28 }Receiver load: CL = 15 pF, Ry * 400 82, See Figure 2 


~-60 —40-20 0 20 40 60 80 100 120 140 
Ta—Free-Air Temperature—C 


FIGURE 20 


RECEIVER PROPAGATION DELAY TIMES 
vs 


LOAD CAPACITANCE 


Vcc 75 V 
RL = 400 2, See Figure 2 


0 10 20 30 40 50 60 70 80 
Cy—Load Capacitance--pF 


FIGURE 23 





144 


TEXAS INSTRUMENTS 


INCORPORATED 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


INTERFACE 


GIKRLUIIS 





features common to all eight types 


e Single 5-V Supply 


features of '140 and '141 


TYPES SN55140, $N55141,SN55142A, SN55143A, 
SN7514, SN74141, 


SN75142A. SN75143A 


DUAL LINE RECEIVERS 


BULLETIN NO. DL-S 12456, JANUARY 1977—REVISED JULY 1979 






SN55140, SN55141... 
JG DUAL-IN-LINE PACKAGE 
SN75140, SN75141... 





e Common Reference Pin 
ee JG OR P DUAL-IN-LINE PACKAGE 

e +100 mV Sensitivity © Common Strobe (TOP VIEW) 

@ For Application As: @ '141 Has Diode-Protected Vee ouzpyy °M LINE 
Single-Ended Line Receiver Input Stage for Power-Off a ee 
Gated Oscillator Condition 
Level Comparator 

e Adjustable Reference Voltage ‘features of '142A and “143A 

e TTL Outputs e Individual Reference Pins 

e TTL-Compatible Strobe @ Common and Individual Strobes 

© Designed for Party-Line e Internal 2.5-Volt Reference 

(Data-Bus) Applications Available ee ce ane 
@ ‘143A Has Diode-Protected we 
Input Stage for Power-Off ay me 
Condition positive logic: 
see function table 
SN55142A, SN55143A ...J DUAL-IN-LINE PACKAGE 
$N75142A, SN75143A ...J OR N DUAL-IN-LINE PACKAGE 
rare (TOP VIEW) 
description INTERNAL 


Each of these devices consists of a dual single-ended 
line receiver with TTL-compatible strobes and 
outputs. The reference voltage (switching threshold) is 
applied externally and can be adjusted from 1.5 volts 
to 3.5 volts, making it possible to optimize noise 
immunity for a given system design. A 2.5-volt 
internal reference is available for use on the ‘142A 
and ‘143A. Due to their low input current (less than 
100 microamperes), they are ideally suited for party- 
line (bus-organized) systems. 


The ‘140 has a common reference voltage pin and a 
common strobe. The ‘141 is the same as the ‘140 
except that the input stage is diode protected. Each 
receiver of the ‘142A has an individual reference 
voltage pin and an individual strobe. The ‘143A is the 
same as the ‘142A except that the input stage is diode 
protected. The internal reference voltage of the 
‘142A and ‘143A can be externally adjusted with a 
single resistor from 1.5 volts to 3.5 volts. 


°140,'141 FUNCTION TABLE 
(EACH RECEIVER) 


LINE INPUT STROBE | OUTPUT 


<Vref-—100mV] oL H 
x L 
H L 


2 Vref + 100 mV 
H = high level, L = low level, X = irrelevant 











x 


2 2 


OUTPUT STRB REF REF GEN 


OUTPUT STRB 


positive logic: see function table 





NC—No interna! connection 


Pin 2, if unused, must be grounded when replacing 142 or 
°143 with ‘142A or '143A devices. 


142A, '143A FUNCTION TABLE 
(EACH RECEIVER) 


LINE INDIVIDUAL | COMMON 
OUTPUT 
INPUT STROBE STROBE 









< VReF — 100 mV L L H 
> Vrer + 100 mV x x L 
x H Xx L 
Xx x H L 





H = high level, L = low level, X = irrelevant 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 


SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 





schematic (each receiver) 


LINE 
INPUT (L) 

COM REF (140, 141) 
REFERENCE (142A, 143A) 


TO OTHER 
LINE RECEIVER 


LEGEND: 
-- 140 and "141 devices only 


AHHH 140 ang 142A devices onty 
949690969 ‘142A and °143A devices only 
Resistor values shown are nominal and in ohms, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 2. 2. 2 ww ew ee et we we ee he ee ht 
Reference input voltage, Vref. - 2 2 ee we ee ee ee ee te he tw 
Line input voltage with respect toground . . 6. 1 ee ee we te eee te wt we th tw 
Line input voltage with respect to Vref ow ew ww et et et tt ee te tw te ts 
Strobe dinpur-voltage 06s dso ey See) Ry lay oe fel 8 ed te ew Ss Jee WD oe SAR ea wt 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ......s. 
Operating free-air temperature range: SN55’ Circuits . 2... 1 1 we ee ee ee tee 

SN 7S GICUITS co: 5.5 ss ei oe! a hr ae ei ve a) ce Mae eis 
Storage temperature range . . 1 1 ww ee et we th tt tt th we th et th tt 
Lead temperature 1/16 inch from case for 60 seconds: Jor JG package . . 1... 2 ee ee we 
Lead temperature 1/16 inch from case for 10 seconds: NorP package ... 2... + « eo we ee 


NOTES: 1. Unless otherwise specified, voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, see the Dissipation Derating Table, In the J and JG package, 


mounted, 
DISSIPATION DERATING TABLE 


POWER DERATING ABOVE 
RATING FACTOR Ta 
600 mw 8.2 mW/C 77°C 


PACKAGE 


600 mW 6.6 mw/°C 59°C 
600 mw 9.2 mwW/C 85°C 
600 mW 8.0 mw/C 75°C 





recommended operating conditions 






Supply voltage, Vcc 





Pain Nom maxX [MIN NOM Max 
[Supply voltae, Veg —S—CCC“‘SCSSCSCSC“‘“‘“<“~ ASO 
[Reference input voltage, Vieg_———SSSSCSCSCSCSCSCSCSCS 


Line 

fepeut voreaue ec co“ | y 

| Pswote——SC~—<“—~*~—~dSSC‘tOCSC~— ST CSC~*~*«~Si‘ “CY 
Operating free-air temperature, Ta —55 125 


Vec 


TO OTHER 
LINE RECEIVER 


INTERNAL 
REFERENCE 
GENERATOR 


OUTPUT 


GNO 


TO OTHER LINE RECEIVER 


COMMON 
STROBE 


STROBE 


ra ae 
2... 55SV 
—2Vto5.5V 
we... $5V 
2... 55V 
. . . 600mW 
—55°C to 125°C 
. O°Cto70°C 
—65°C to 150°C 
«ia? «900°C. 
«© « 260°C 


these chips are glass 
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TYPES SN55140, $N55141, SN55142A, SN55143A, 


CRITEIAN CRITE1A1 CRITLAADA CRITLIADQA 
VINFVETU, VIVE ETI, VINE UITErm, UlnrUuIrUur 


DUAL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range, 
Veco =5 V + 10%, Vrog = 1.5 V to 3.5 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS 
Vii) Hiabevel ine inmutvonags [| 
Vitu) —vowilvel ine nputvorage P| Viet = 100 









ViH(S) High-level strobe input voltage 
ViLis) Low-level strobe input voltage 


i VIL(L) = Vref — 100 mV, Viz(s) = 0.8 V, 
VoH High-level output voltage lon = -400 uA 
| =16mA 
Low-level output voltage OL m 
















VOL 





VILIL) * Vref — 100 mV, Vinis) =2V, 












lot = 16 mA 





ViK(s) Strobe input clamp voltage 1)(5) =-12mMA 


es eee: 
SH 
Pm 
Pma 


















Strobe input current 
t(S) at maximum 
input voltage 






Vv =2.4V 
Com strb is) = 2 


Line input | Vj(_) = 3.5 V, Vref = 1.5 V 35 100 
Reference P8100 
Vi(L) = OV, Vreg = 3.5 V 


Com ref 


Vv =0.4V 
Com strb Nis) = 0 


Line input | Vi(L) =O V, Vref = 1.5 V 


—“Cs—‘—C I 
oe a 
gen generator voltage__| +1438 ZA 


IccH = Supply current, output high Vitis) = 0 V, Vi(L) = Vref — 100 mV 
ICCL Vits) = 9 V, Vi(L) = Vref + 100 mV 


High-level 
input current 





















Low-level 
input current 












Supply current, output low 





Tall typical values are at Veg = 5 V, Ta = 25°C. 
foniy one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Vref = 2.5 V, Ta = 25°C 
PARAMETER 


Propagation delay time, low-to- 




























t 
PLH(L) high-level output from line input 
PHLIE Propagation delay time, high-to- 
low-l line i 
ow. ou zon ine input CL = 15 pF, Ry, = 400 &, See Figure 1 
; Propagation delay time, low-to- 
PLH(S) high-level output from strobe input 
Propagation delay time, high-to- 
tPHL(S) 







low-level output from strobe input 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 


DUAL LINE RECEIVERS 









LINE 
INPUT 


STROBE 
INPUT 
(See Note B) 


NOTES: A. 
.- Unused strobe(s) is (are) to be grounded, 
. C_ includes probe and jig capacitance. 

. All diodes are 1N3064. 


OO® 


PARAMETER MEASUREMENT INFORMATION 


Vcc ; Output 





an 


TEST CIRCUIT 


€10ns of je + €10ns 
ee 





h 

1 | 

q10n pe = eK 
| 


| soe ass 
ees | 50% S0% : 3.5V 
apart | | IF 15V 1sVKy 
10% | 10% ov 


PHLIL) +o—o} boot tPLHIL) feet rn te—ob tPLHIS) 
| | Vv 
H ! { \ OH 
OuTPUT SV SV SV sv 
—-—-— Vor 


VOLTAGE WAVEFORMS 


FIGURE 1 


Input pulses are supplied by generators having the following characteristics: PRR = 1 MHz, duty cycle < 50%, Zout ms 50 n. 





Vo—Output Voltage—V 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 


LINE INPUT VOLTAGE 





4 5 
eee Input ee 


FIGURE 2 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 


CRAITE1A4 CRITIFAANA MaIraana 
Seb ia o. WIV, VINIVIHMCA, JDIVNIJDISFVJA 


DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


line receiver 5V STROBE 


—_ | 






TWISTED PAIR LINE 


OUTPUT 


% SN75361A 


= ¥SN75140/ %SN75141 





high fan-out from standard TTL gate 







STROBE 







ANY = 
SERIES 54/74 
LOGIC 


] sN75140/ SN75141 


ies cepa a 


talthough most Series 54/74 circuits have a guaranteed 2.4-V output at 400 yA, they are typically capable of maintaining a 2.4-V output level 
under a load of 7.5 mA. 





dual bus transceiver 





Ry (50 to 100 $2 depending 


DATA BUS on line impedance) 
DATAIN 


DATA IN 
STROBE 


DATA OUT DATA OUT 
DATA OUT 
DATA OUT STROBES 
STROBE 
Ree eee % SN75142A/% SN75143A 
% SN75140/% SN75141 


Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference 
voitage feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver 
(SN75453B driver and SN75140 receiver) can be assembled in approximately the same space required by a single 16-pin 
package, and only one power supply is required (+5 V). Data In and Data Out terminals are TTL compatible. 
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TYPES SN55140, $N55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


schmitt trigger EXAMPLES OF TRANSFER CHARACTERISTICS 





3 AT =3.9ks 
Re = 16 k{2 
25 }TA* 25°C 


Vo—Output Voltage-V 
mn oN 
i . 
Vo- Output Voltage—V 





R ' 
T Eo | 05 
Ae : 
L a %4SN75140/ 0 05 1 #18 2 2 3 0 05 1 18 2 25 3 
%SN75141 Vj—-Input Voltage—V Vj-Input Voltage-V 


Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to 
standard TTL signals with this Schmitt trigger circuit. R1, Re, and Rt may be adjusted for the desired hysteresis and 
trigger levels. 





gated oscillator 


OSCILLATOR FREQUENCY 
Vcc STROBE Vs 


RC TIME CONSTANT 








40 
Vret a 
N 
x= 
= 10 
> 
ce 7 
$ 
lon 
e 4 
hs ci a a DG 
a ae rere ioral 
2 






_, tw & 1 
0.1 O2 O04 0.7 1 2 4 7 10 


RC Time Constant—ys 
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TYPES $N55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN7H142A, SNTRIAIA 


DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


level detector 


LEVEL-1 
DETECTOR OUTPUT 


COMMON STROBE 


SIGNAL 


LEVEL-2 
INPUT 


DETECTOR OUTPUT 





VOLTAGE TRANSFER CHARACTERISTICS WITH STROBES LOW 





Vcc R2 
Vi= 
v R1+R2 
LEVEL-1 
DETECTOR 
OUTPUT 
VOLTAGE 
SIGNAL INPUT VOLTAGE 
V2 24V 
LEVEL-2 
DETECTOR 
OUTPUT 
VOLTAGE 


SIGNAL INPUT VOLTAGE 


Ns 1 en] 
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INTERFACE TYPE SN75150 
Uinuulia DUAL LINE DRIVER 


BULLETIN NO. DL-S 11428, JANUARY 1971 — REVISED JANUARY 1977 





e Satisfies Requirements of EIA JG OR P DUAL-IN-LINE PACKAGE 
Standard RS-232-C (TOP VIEW) 
e Withstands Sustained Output Short- Vece IY ay. Vecm 


Circuit to any Low-Impedance 
Voltage between —25 V and 25 V 


@ 2 us Max Transition Time through 
the +3 V to —3 V Transition Region 
under Full 2500-pF Load 


e@ Inputs Compatible with Most TTL 
and DTL Families 


e Common Strobe Input igs sca) Ga ieee 


e Inverting Output 





e@ Slew Rate can be Controlled with schematic (each line driver) 
an External Capacitor at the Output 


Vcce 
TO OTHER 


© Standard Supply Voltages...+12 V LINE DRIVER 


INPUT 
A 









description STROBE 
UNE DRIVER 
The SN75150 is a monolithic dual line driver 
designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 
communication equipment as defined by EIA 
Standard RS-232-C. A rate of 20,000 bits per second 
can be transmitted with a full 2500-pF load. Other 
applications are in data-transmission systems using 
relatively short single lines, in level translators, and 
for driving MOS devices. The logic input is Component values 
compatible with most TTL and DTL families. shown are nominal 
Operation is from +12-volt and —12-volt power 
supplies. The SN75150 is characterized for operation 
from 0°C to 70°C. Leonie 


Vcc- 


GND 


TO OTHER 
LINE DAIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) 2. 2 2 6 ee ee we ee et te wt wt te tw et ww we TEV 
Supply voltsoe VGC w6i. ‘> ee Ge eo ie ee Re ee a OE OE ee Oe Ee we ee STV 
TODUEVOICARO 6. ic. ae eol Se Ge a ae Ee ae a e A!  e a e e  we  e  Se S, 2 eS OEY 
Apbligd output voltagers. 6.2 6.6. ve: eR. we ay A Wwe), ee we ae oe Se ee ZB V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JGpackage. . . . . 925mW 

Ppackage . . .- . .- 1000mW 
Operating free-air temperature range . . 2. 6 0 6 ew ew ee we ee ew ee ew ws OCHO TOS 
Storage temperature range ~—65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package . . . 2. 2 2 © 2 2 ee we we ew 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . 2. 6 ee © © ew ew ee ~ 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal information section, which 
starts on page 21. !n the JG package, SN75150 chips are glass-mounted, 
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TYPE SN75150 
DUAL LINE DRIVER 


REVISED JANUARY 1977 





recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage Voce «ww ee ee ee ee 108 12 132 %V 
Supply voltage VcCc— ww ee ee ee eee ee ee we ee A108 = -12 -13.22 =V 
Input voltage, Vy... 6 Sete ee a re Re we 0 55 V 
Applied output voltage, VQ... ew ee ee ee tt +15 V 
Operating free-air temperature, TA . 6 2 1 ee ee ee 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER any TEST CONDITIONS MUN NE EM UNIT 
FIGURE (SEE NOTE 3) 
i ora DETER 


ee ee 
ee 
RL =3k2 to7k2 


VOH t ligh-level output voltage 
VY >C— 10.8 V, 
| esl | 


Vv Low-level output voltage (See note 3 
OL he be (See notes) RL =3k2to7k2 
ty High-level input current BA 


Vec— = —-13.2 V, 






























Vect+ = 10.8 V, 
ViH=2V, 










Nie Low-level input current 





Pvo=0V, VieoV [10 15-30) 


Vec— = —-13.2 V, 


Pea | 


Ee 


NOTE 3: The algebraic convention, where the less positive (more negative) limit ts designated as minimum, is used in this data sheet for logic 
levels only, €.g., when —5 V is the maximum, the typical value is a more negative voltage. 
TAI typical values are at Voc+ = 12 V, Vec— = -12 V, Ta = 25°C, 


los Short-circuit output current* 








IccH+ Supply current from Vcc+, high-level output 


IccH— Supply current from Vcc_, high-level output 





Vec— = —13.2 V, 
RL =3kQ, 





IccL+ Supply current from Vcc, low-level output 





IccL— Supply current from Vcc_, low-level output 





*Not more than one output should be shorted at a time, 


switching characteristics, Vcc+ = 12 V, Vec— = —12 V, TA = 25°C 


EST 
PARAMETER aad TEST CONDITIONS MIN TYP MAX| UNIT 
rE 


tTLH Transition time, low-to-high-level output Cy = 2500 pF, 
tTHL ‘Transition time, high-to-low-level output RL =3k2 to7 kQ }0.2 15 2 | 


tTLH Transition time, low-to-high-level output eee CL =15pF, 
















tPLH 


tTHL Transition time, high-to-low-level output RL =7k2 


Propagation delay time, low-to-high- 


level output 


Propagation delay time, high-to-low- 


t 
PHL level output 


a 
| | 








TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst 







Vect Vec- 


Fi erate | 





Vin 





Each input is tested separately. 


FIGURE 1—ViH, VoL FIGURE 2—ViL, Von 










Vo 





—los 


a eas 


NOTE: When testing I), the other input is at 3 V; when testing 
IL, the other input is open. 


cae aa 


log is tested for both input conditions at each 
of the specified output conditions. 






FIGURE 3-"H, NL FIGURE 4-Ig5 


Vect+ Vec~ 
lccH+lecut yp #lccH- Ico - 


ae eae 


vi 
3kQ 


FIGURE 5—IccuH+. IocH— Iccr+. IccL— 


tarrows indicate actual direction of current flow. Current into a terminal is a positive value, 
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TYPE SN75150 
DUAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics 


3V Voce 













PULSE 
GENERATOR 
(See Note A) 


Vcc-— 


OUTPUT 


CL 


| (See Note B) 


TEST CIRCUIT 


< 10 ns —je—>} 
! 


‘eg eens 


l Oe as eee aes ome 
inpuT I 90% 90% j 3v 
| 1.5V 1.5V | es 
10% 50 ps ] J OV 


—? 


ke tPHL a 


OUTPUT ! 


o- PLHo 
i VOH 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Zoyt * 50 2. 


B. C. includes probe and jig capacitance. 


FIGURE 6-SWITCHING CHARACTERISTICS 





TYPICAL CHARACTERISTICS 


OUTPUT CURRENT 
vs 
APPLIED OUTPUT VOLTAGE 
20 


Vcec+ =12V 
15 LVcc—"=-12V 


Ta = 25°C | 


eed ede baal ae 
BEE: SER e= 
ee 


10 


I¢—Output Current—mA 
° 





~2055 20-15-10 -5 0 5 10 15 20 25 


Vo-—Applied Output Voltage—V 
FIGURE 7 













TYPICAL APPLICATION DATA 


CHANNEL 1 ! 
DATA 
INPUT 


STROBE 


CHANNEL2 | 
DATA 
INPUT 


ALL DIODES ARE —“” 
1N752A 


MIL-STO-188C ____| 
INTERFACES 


CHANNEL 2STROBE 


CHANNEL 2 
DATA OUTPUT 


HYSTERESIS 
CONTROL 


CHANNEL 1 
DATA OUTPUT 


CHANNEL 1 STROBE 
FIGURE 8—DUAL-CHANNEL SINGLE-ENDED INTERFACE 
CIRCUIT MEETING MIL-STD-188C, PARAGRAPH 7.2. 
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Ee INTERFACE TYPES $N55151, SN5 
CInuullS QUAN OIFFE 


5153, SN75151, SN75153 


ENTIAL LINE NRIVERS 


WITH 3-STATE OUTPUTS 





e Meets EIA Standard RS-422A 


Line Operation 


@ High Output Impedance in Power-Off 
Condition 


Low Input Current to Minimize Loading 
Single 5-V Supply 

40-mA Sink- and Source-Current Capability 
High-Speed Schottky Circuitry 

Low Power Requirements 


description 


These line drivers are designed to provide differential 
signals with high current capability on balanced lines. 
These circuits provide strobe and enable inputs to 
control all four drivers, and the ‘151 provides an 
additional enable input for each driver. The output 
circuits have active pull-up and pull-down and are 


BULLETIN NO. DL-S 12629, DECEMBER 1978 








SN55151....d 
SN75151....JORN 

e High-Impedance Output State for Party- DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


2A 


SN55153....d 
SN75153....JORN 


capable of sinking or sourcing 40 milliamperes. DUAL-IN-LINE PACKAGE 


The ‘151 and ‘153 meet all requirements of RS-422A 
and Federal Standard 1020. 


The SN55151 and SN55153 are characterized over 
the full military temperature range of —55°C to 
125°C. The SN75151 and SN75153 are characterized 
for operation from O°C to 70°C. 


$N55151,SN75151 
FUNCTION TABLE 


INPUTS OUTPUTS 
ENABLE DATA 
s BE y 
ir lees ear 
Xx Xx Xx 


cc 
ee ee ee ee ae 













(TOP VIEW) 





$N55153, SN75153 
FUNCTION TABLE 





Copyright © 1978 by Texas Instruments Incorporated 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





STROBE 
COMMON TO ONE 
nad OTHER CHANNEL 


eo 


TO THREE 
OTHER DRIVERS 









Vcc 








OUTPUT 
Y 


OUTPUT 
2 






ENABLE C 
(SN75151 
ONLY) 


COMMON 
ENABLE 
cc 


TO THREE 
OTHER DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee (see Note 1) ae ee ae eet eee ce ee a a ee a es a ee ee TV 
Input:voltage: — sei sete, <8e ek al ce ce BS eo ak ek a eter cot es oe Rb eve ee Se ee ee we ewe BLE 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ....... ee ee se TW 


Operating free-air temperature range: SN55151,SN55153 . . 1. 2 6 1 ww ew ww we we ew te ws —55°C to 125°C 
SN75151,SN75153 - 1 ee ee ee ew ee ww we ew ee OCHO TOC 
Storage temperaturerange . 1. we ke ee ee et ee ee ee ee ww ww 65°C to 150°C 


Lead temperature 1/16 inch (1, 6 mm) from case for 60 seconds: Jpackage . .. 1. ee ee ew ee es 300°C 
Lead temperature 1/16 inch (1, 6 mm) from case for 10 seconds: N package . 2... 1 ee ee ww ew es 2600 


NOTES: 1. All voltage values, except differential output voltage Vop, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Table. In the J package, SN55151 and SN55153 
chips are alloy-mounted; SN75151 and SN75153 chips are glass-mounted. 


DISSIPATION DERATING TABLE 


POWER | DERATING | ABOVE 
RATING | FACTOR Ta 
J (Alloy-mounted) | 1000 mw | 11 mw/°C 


J (Glass-mounted) | 1000 mw | 8.2 mw/°C 
[IN| 1000 mw | 8.2 mwire 
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recommended operating conditions 


Common-mode output voltage f—0.25 = - 0.25 6 
Fightevel output current TOH aa" 
Lewievel output carent, TOL ieee RS NEEE I 


Operating free-air temperature, TA —55 














PARAMETER 


VIH High-level input voltage 
VIL Low-level input voltage 


Vec= MIN, ee ae | eee) 
Vv Input clamp volt : 
IK PULCIEMP vorteus I)=-12mA All others P09 15] -0.9 = 1.5] 


Vv 
lons—toma | 2 
Vcc = MIN, Vit = MAX, 
Vv Low-level | 
OL ow-level output voltage Vin =2V, lol = 40 mA 


opi! Differential output voltage Vcc = MAX, 19 =0 3.4 2Vop2 3.4 2Vop2 


Vopg2! Differential output voltage Vec = MIN P2280 CUE 2 

ANop! AA A EEL ag |Yeo™ MIN £0.01 £0.4 0.01 +£0.4 
ae ‘in i Ser ORC 

pis 3, 16 3] © 


Voc = MAX : 
% iruvveinee CCR A Ne ce 
OC  Common-mode output voltage Veo = MIN ee Figure 1 
Change in magnitude of 
4\WVoc! Vec = MIN or MAX +0.02 +£0.4 +0.02 +04) V 
common-mode output voltage $ 


Janeane |WonOsV [= i80| SCS 
com MAX | [Wo=25v__ |) 0] SS—S—~* 
Enable at 0.8 V os te 
Vo=Vcc PSO 20 
Vo=6V pT 100100 
Vec=0 



















VOH High-level output voltage 














Off-state (high-impedance- 
state) output current 






102 








Vo=—025V | =0.4_~100 -0.1_=100] wa 
Vo==025Vi08V 


" ae inca i Vee 3 i bis : es : a ee 
maximum input voltage 
Voc = MAX C ('151),A p20 
tah. _ A 
I Eee Vp 24V eos CTCCS™~“—~—~—“YTSSC“‘C’CN#C#C#OW’C 


Voc = MAX C ('151),A 
NL Low-level input current ees ; : 
los Short-circuit output current# | Voc = MAX -50 -90 -—150/-50 -90 -—150 


wea | Woo WAK, [enous [3060] 069, 
! mA 
loc Supply current (both drivers) No load outputs enabled 60 80 60 80 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

tall typical values are at Ta = 25°C and Vec =5 V except for Voc, for which Vcc is as stated under test conditions. 

$AlVgp! and AlVogl are the changes in magnitudes of Vop and Voc, respectively, that occur when the input Is changed from a high level to 
8 low level. 

fin E1A Standard RS-422A, Voc. which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 

#Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 






lo Output current with power off 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE QUTPUTS 





switching characteristics, Veg =5 V, Ta = 25°C 
PARAMETER MIN TYP _MAX 


tPpLH Propagation delay time, low-to-high-level output | CL = 30 pF, RL =1002, See Figure 2, 
tpHt_ Propagation detay time, high-to-low-level output | Termination A 


CL = 30 pF See Figure 2, Termination B 


|_ns | 
| ns | 
ns | 
| ns 
CL = 30 pF, R= 1002, See Figure 2, | ons | 
Termination A | ns | 
prs | 
prs | 
ns | 
Pons | 
| % | 


CL =30 pF, Ri =602, See Figure 3 


CL =30pF, RL =1112, See Figure 4 


C. = 30 pF Rr =602, See Figure 3 


Cy = 30pF, RL 71112, See Figure 4 
Ri = 100 Q, See Figure 2, Termination C 





FIGURE 1—D!IFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
1kQ 








5V ot Deas NOTES: 


A. The pulse generator has the following characteristics: 
Zour = 50 82, PRR © 10 MHz. 
B. Cy, inctudes probe and jig capacitance. 


Y OUTPUT 
Z OUTPUT 







PULSE 
GENERATOR 
(See Note A) 


* R_= 1002 
2 = Zz 
& oF r 


See Note B See Note 8 
TERMINATION A TERMINATION B TERMINATION C 


TEST CIRCUITS 


OVERSHOOT 


L 


a oe oe 


100% 7 zl 






ob. 
tr 


OVERSHOOT © 





VOLTAGE WAVEFORMS 
FIGURE 2—tpr yy. tpHL. tTLH- tTHL- AND OVERSHOOT FACTOR 
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TYPES SN55151, ‘SNSS153, SN75151, SN75153 


f=) 
( om 








PULSE 
ENERATOR! 
(See Note A) 






OUTPUT 


| 
Suc Vott = 0'¥ 


VOLTAGE WAVEFORMS 


5V 


TEST CIRCUIT 


FIGURE 3—tpzy AND tpyz 






ator 


note 8) 
re 






OUTPUT 


TEST CIRCUIT 


FIGURE 4—tpz,; AND tp, z 


NOTES: A. The pulse generators have the following characteristics: Zou; = 50 2, PRR =500 kHz 
B. Cy includes probe and jig capacitance, 





TYPICAL CHARACTERISTICS 


Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE 


vs vs 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE 


ecee a 
me 


—+—-FF oar ae oe 
aE 
Ta = 25°C Tian 





Fale ell 
Ta = 25°C 

YT | [i vccesv [| 
Een | fivcomssvy 
atl FT oT Tt 
php 


i 


eee a ae ee 
a ee ae 


V ~Data Input Voltage—V 
FIGURES FIGURE 6 










Vo—Output Voltage—V 






Vo-Output Voltage—V 





V{—Data Input Voltage—V 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICSTt 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
ENABLE INPUT VOLTAGE ENABLE INPUT VOLTAGE 








Seameenaey (mY 
a ea 
> ? =—55°C 
a & 
£ = 
) oS 
s : | | 
- r= 
g : add 
p=] 3 
2 Load = 470 2 2 Pe dliced 
See Note 3 to Ground 
oO 
Vi—Enable Input Voltage—V Vi—Enable Input Voltage—V 
FIGURE 7 FIGURE 8 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
ENABLE INPUT VOLTAGE ENABLE INPUT VOLTAGE 
a Vcc=5V 
Load = 470.2 toV 
Vec=5V ae Ta = 25°C oe oad = 1kQ to Vcc 
See Note 4 See Note 4 
7 i 
3 2 
- 
g g 
; é 
S$ S 
Vj—Enable Input Voltage—V Vi—Enable Input Voltage—V 
FIGURE 9 FIGURE 10 


NOTES: 3. TheA input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs, 
4, The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z inputs. 
t Data for temperatures below 0°C and above 70°C are applicable to SN55151 and SN55153 circuits only. 
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TYPES SN55151, SN55153, SN75151, SN75153 
AD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


u 





TYPICAL CHARACTERISTICSt 





HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 

4 
7 ; 

i i‘. 
3 
5 = 

3 6 2 
§ z 
$ Z 
= 2 

ee ed ce 
SF [vecesv_| | 1 | | S 

lec a 
9 0 ‘ 
-76 -50 -25 0 25 50 75 100 126 0-10 -20-30 -40 -50 -60 -70 -80-90 -100 
Ta~Free-Air Temperature—"C (QH—High-Level Output Current-mA 
FIGURE 11 FIGURE 12 
PONELEVES ont bes icala LOW-LEVEL OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 


Ta 25° 
See Note 


VoL—Low-Level Output Voltage-V 


See Note 4 ee 
| | | tt 


[)) 
-75§ -§0-25 0 25 50 75 100 125 
Ta—Free-Air Temperature="C 





VOL—Low-Level Output Voltage-V 





tt) 20 40 60 80 100 120 
toL—Low-Level Output Current-mA 


FIGURE 13 FIGURE 14 
SUPPLY CURRENT SUPPLY COnENT 
vs 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


A Inputs open or grounded 





A Inputs Grounded r | Outputs disabled 
PL sey is 
Golet ei ed te) f 
d L Z| £ 
s Lee 7 A Inputs Open = 
E 3 
: z 
a 
; ; 
8 8 
0. 
o. | 2 3.4 5 6 7 «8 
Vec—Supply Voltage—V Voc—Supply Voltage—V 
FIGURE 15 FIGURE 16 


NOTES: 3, The A input Is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs. 
4. The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z outputs. 
tData for temperature below 0°C and above 70°C are applicable to SN55151 and SN55153 circuits only. 
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INTERFACE 
CIRCUITS 


e Meets Specifications of EIA RS-232-C or 
MIL-STD-188Ct 


e Dual Differential Receiver with Independent 


Strobes 

e Common-Mode Input Voltage 
Range...+25V 

e Differential Input Capability with One Input 
Grounded...+25V 


e Continuously Adjustable Hysteresis with 
External Resistors 


e Standard Supply Voltages...+12V 
and —12 V 


e@ Input Hysteresis (Double Thresholds) 
Remain Approximately Fixed for Power 
Supply and/or Temperature Variations 


description 


The SN75152 is a dual differential line receiver 
designed to meet the requirements of EIA standard 
RS-232-C or MIL-STD-188 interfaces. A single 
control (pin1) sets the input hysteresis for the 
required operation. An added feature is the capability 
of adjusting the hysteresis to any voltage between 
+0.3 volt typical and +5 volts typical by means of 
the hysteresis adjust terminals (pin 4 and 13) making 
the SN75152 useful for a wide variety of line receiver 
and Schmitt trigger applications. The large common- 
mode input voltage range and differential input 
voltage (+ 25 volts) give the circuit added versatility. 
The SN75152 is designed for operation from standard 
+ 12-volt supplies with + 10% variation. Each receiver 
has an output strobe that is TTL compatible. 


TYPE SN75152 
DUAL LINE RECEIVER 


BULLETIN NO. DL-S 11755, AUGUST 1972 





JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


2 2 
OUT- 2 HYST LINE 
Vcc+ PUT STRB ADJ INPUT 2RT INPUT Vcc— 


HYST 1 1 1 


TINV TRT TNON- GND 
CONTt OUT- stRB HYST LINE INV 
PUT 


ADJ INPUT LINE 


INPUT 





tTo meet the specifications of EIA Standard RS-232-C, connect 

Hysteresis Control (Pin 1) to Voc (Pin 9). Also, connect pin 6 
to pin 5 and pin 11 to pin 12. To meet the specifications of 
MIL-STD-188, leave Hysteresis Control (pin 1) and termination 
resistors (pin 6 and 11) open. 


FUNCTION TABLE 
(EACH RECEIVER) 


L H L 
Xx L H 


Definition of logic levels: 





For the strobe: H (high) is any voltage between Vip min and 
Vec: 
L (low) Is any voltage between ground and Vj, 
max. 

For the line input: H (high) is any differential input voltage 
(Vip) + more positive than V7_, once the 
tevel of V4 has been reached. 

L (low) is any differential input voltage 
(Vip)t more negative than V7+, once the 
level of V7_. has been reached. 

X (irretevant) is any input voltage permitted 
by maximum ratings. 

t Differential input voltages (VT and Vip) are at the 

noninverting input terminal with respect to the inverting input 
terminal. 
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G9ZSZ SVX3L‘SVT1VG @ 210522 XO8 391440 LSOd 


GQ3aLVYUOdHOONI 


SLNAWNULSNI SVXAL 


SOL 


Vec+ 
(16) cc 


10k 


STROBE OUTPUT 
(3, 14) (2, 15) 


i 
(5,12) INVERTING 
NONINVERTING _(7, 10) . 8k * INPUT 
INPUT 
13k 1k 


(6, 11) TO OTHER 
ee ns ee ee ee Ss ears 
ae ay SND ~] 


lit | . 
(1) HYSTERESIS 


BEBE ig 
9 
(9) Vcc— 
Portions of circuit within dashed lines are common to both receivers. 


Lee Se ee 
Resistor values shown are nominal and in ohms. 


cast | 


4 
| 
| 
| 
| 

I 


ron 


Fo 


(4, 13) TO OTHER 
RECEIVER 
HYSTERESIS 


ADJUST 


(49A18984 YRS) DIVELU|aYOS 


Y4AI4939H ANIT 1VNG 


CSLSZNS 4dAL 
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TYPE SN75152 
DUAL LINE RECEIVER 


NE NTE 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vees (see Note 1) eas eo we WW So ee we we ee el ee Se we es TEV 
Supply voltage Vcc— (seeNote1) 2... 1 we ee et et et tw ee twee te we ee ee ew MEV 
Voltage at any line input with respect to other line input, ground, or Ry terminal . 2... 1... 2... 25V 
Ry terminal voltage (see Note 1) gk ee ek ee ee we ee we ee ee we) RABY 
Strobe input voltage (see Note 1). ww we ee ww te he ew we we we te ee we ee ee DOV 
Operating free-air temperaturerange .. 1 2 1 0 ee ee ee ee we ee ew we ew ww ee OCHO 70°C 
Storage temperaturerange .. 1. 1 eee ee ee tt wt et hw ew ew ew we ew ee 6 BSE to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package  . 1 1 1 ee ew eo we we we te we wore 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . 2. 1. 1 2 2 eo ee ee wo we wwe 260°C 


NOTE 1: These voltage values are with respect to network ground terminal. 


electrical characteristics over operating free-air temperature range, VCC+ = 12 V + 10%, 
Vcc— = —12 V + 10% (unless otherwise noted) 


TEST MIN TYP§ MAX 
PARAMETER EST CONDITI t 
FIGURE TESTS TIONS (SEE NOTE 2) 
|VT+ —_ Positive-going threshold voltage | Positive-going threshold volt: 
Ls as ia leah ea id MIL-STD-188 Conditions 
Vr- Negative-going threshold voltage Figure 
E1A RS-232-C Conditions 


VT+ Positive-going threshold voltage 8 
T= 


Vv Negative-going threshold voltage and Note 2 
Vip = VT+ max, Vilstrobe) = 2 V. 


Vi High-level input voltage at strobe 
VIL Low-level input voltage at strobe 
1OH = —500 uA 
Vip = VT— min, Vi(strobe) = 0.8 V, 


!oH = —500 uA 


| 7 
ana 
Vip = Vy— min, Vi(strobe) * 2 V, 
| 3 
Co 
hee | 
ee 
























VOH High-level output voltage 





c 
< 215 < < |<}<| < |] <] 2 
ar 


Input current into strobe at maximum 
I A 
strobe voltage listrobs |= PF ptt 
Nw High-level strobe current Vilstrobe) = 2.4 V 30 80 


We Low-level strobe current Vilstrobe) = 0.4 V | 0.5 -1.5 | 
MIL-STD-188 Vipl=0V to 25 V, Ry open | 6 9 | 


Vip|=3V to 25V, i ‘ 
Rt connected to inverting line input 


fe eg 
Vip=av eR 
Vip =-3V. Vilstrobey=24V | 10 16 | 


Vip=-3V, 





ry Input resistance 






~ 


Vilopen) Open-circuit input voltage 
los Short-circuit output current 
Icc+ Supply current from Vcoc+ 


Icc- Supply current from Vcc— 


foifterential input voltages (V7 and Vip) are at the noninverting line input terminal with respect to the inverting tine input terminal. 








Vi(strobe) = 2.4 V 


3 


P| >| > 





STypical values are at Vec+ * 12 V, Vege #12 V, Ta = 25°C. 


NOTE 2: The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, Is used In this dats sheet fer 
threshold levels only, e.g., when —0,1 V is the maximum, the minimum limit is a more-negative voltage. 


switching characteristics, Vcc+ = 12 V, Vcc— = —12 V, Ta = 25°C 


EST 
PARAMETER S TEST CONDITIONS MIN TYP MAX |UNIT 
FIGURE 
t Propagation delay time, low-to-high-level output | 40 
PLH pag elay ae as o-high-level outpu 7 CL = 15 pF | ons | 
tPHL Propagation delay time, high-to-low-level output 
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Vec- 
Vect+ OPEN cc 
ice |fice- 
|e eleed len tetonteet ete | 


HYST 
TO OTHER 


=> oe 
ee 1 a: 
sili [ | i 














2 
m 
oO 
2 
< 
m 
x 
ae | a me ee oe 


A 
Vr.Vip OPEN 
v 


Vi(strobe), 
Vin. VIL 


NOTE: Output is open for testing lec}+ and Icq— 
FIGURE 1—MIL-STD-188 CONDITION 





Vec+ = oPEN Vec~ 
r HYST 
CONT TO OTHER 





RECEIVER 







OPEN OPEN 


Vi(strobe) 


FIGURE 3 


Vec+ Vec— 


| CONTA 9 TO OTHER 
ine RECEIVER 
t 


OPEN 






VI(OPEN) ‘ inv hore |e GND} 
Vicente moe ana 
OPEN OPEN 
FIGURE 5 
Vec+ OPEN Vec— 





TO OTHER 
RECEIVER 





OUTPUT 


Cy = 15 pF 


~ . » (See Note B) 
OPEN 24V00 + 


TEST CIRCUIT 


NOTES: A. 
B. Cy includes probe and jig capacitance. 


Vec+ Vcc- 


t 
~] 





Co aysT 
TO OTHER 


CONT 
t RECEIVER 
NONINV 









PEN 
5 Vilstrobe) 


FIGURE 2-EIA RS-232-C CONDITION 





Vec- 
Ki OPEN a 
fra ooo 
' een CONT TO OTHER 
a tiny RECEIVER 
s 
“e OPEN 
L 
.4Vi 
ery) OPEN OPEN = 
FIGURE 4 
Vec+ Vec- 


TO OTHER 
RECEIVER 





FIGURE 6 


| he < 10ns 





§ 
tPLH =a bg—_—§oy- tPHL 
a ane VoH 


i 1~ 
OUTPUT 1.5V 1.5V 
VOL 


VOLTAGE WAVEFORMS 


The input pulse is supplied by a generator having the following characteristics: ty, = 500 ns, PRR = 1 MHz, Zour © 50 2. 


FIGURE 7~PROPAGATION DELAY TIMES 
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TYPICAL CHARACTERISTICS 





Vece #12 


Vo-Output Voltage-V 


THRESHOLD VOLTAGE VARIATION 
vs 
POSITIVE SUPPLY VOLTAGE 


EIA RS-232-C CONDITION 
(See Figure 2) 


MIL-STD-188 CONDITION 
(See Figure 1} 


AV T—Threshold Voltage Variation—mV 





105 1 #116 12 125 130 135 
Vcc+—Positive Supply Voltage—V 


FIGURE 9 


THRESHOLD VOLTAGE 
vs 
HYSTERESIS ADJUST RESISTANCE 


Vq—Threshoid Voltage-V 





0 05 1 15 2 25 3 
Ragj€ —Hysteresis Adjust Resistance-kQ 


FIGURE 11 





SE Ghee ee 
et fem [| | 


OUTPUT VOLTAGE 


vs 
DIFFERENTIAL INPUT VOLTAGE 


EIA RS-232-C CONDITION 
(See Figure 2) 









MIL-STD-188 
CONDITION 





-2 -1 0 1 2 3 4 25 


Vipt—Differential Input Voltage—V 


FIGURE 8 


THRESHOLD VOLTAGE VARIATION 
vs 
NEGATIVE POWER SUPPLY 






(See Figure 1) 


Voc+ 712V 
id 15 }TA* 25°C 
5 EIA RS-232-C 
2 10 CONDITION 
3 (See Figure 2} 
r 5 
3 0 
> 
a MIL-STO-188 
g id CONDITION 
fi 
> 
4 


-20 
-105 <1) -115 -12 -125 -13 -135 
Voc——Negative Supply Voltage—V 


FIGURE 10 


PROPAGATION DELAY TIME 


vs 
FREE-.AIR TEMPERATURE 


Propagation Delay Time—ns 
> 
o 


20 } Vcce * 12V 


i) 
0 10 20 WW 40 50 60 70 80 
Ta—Free-Air Temperature—"C 


FIGURE 12 


tDitferential input voltages (V-+ and Vip) are at the noninverting input terminal with respect to the inverting Input terminal. 
q Ragj is connected between Hysteresis Adjust terminal and Vcc_. 
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TYPE SN75152 
DUAL LINE RECEIVEN 
TYPICAL APPLICATIONS 
Some typical applications of the SN75152 are as follows: 
@ MIL-STD-188 Interface Receiver 
@ EIA RS-232-C Interface Receiver 
@ Single-Ended Line Receiver 
@ Differential Line Receiver 
@ High-Noise-lmmunity Line Receiver 
@ Schmitt Trigger 
®@ High-Voltage-Logic-to-TTL Translator 
@ MOS to TTL Converter 
@ Pulse Generator 
@ Threshold detector 
@ Pulse Shaper 
+12V OPEN 1 
TO OTHER =| 
rare RECEIVER 
on TIL COMPATIBLE 
GND} 
— OPEN STROBE <> 
FIGURE 13—MIL-STD-188 SINGLE-ENDED LINE RECEIVER 
+12V -12V +12V -12V 








Vec- 
TO OTHER 
RECEIVER 





| 


1 _TTL-COMPATIBLE 





1 OUTPUT | OUTPUT 
S___cNoj 200.0 GND} 
= OPEN STROBE = OPEN STROBE 
NORMAL OPERATION FAIL-SAFE OPERATION 
FIGURE 14-ElA RS-232-C SINGLE-ENDED RECEIVER 
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TYPE SN75152 
DUAL LINE RECEIVER 





TYPICAL APPLICATIONS 


12V 












HYSTERESIS 
CONTROL 
125 2 


% SN75152 


TO OTHER 
RECEIVER 



















RG638/U 
CABLE 

TTL-COMPATIBLE 
OUTPUT 

LL. —SN754518_ 

= -12V = 
FIGURE 15—SINGLE-ENDED TRANSMITTER WITH DRIVER “OR” CAPABILITY 
AND RECEIVER WITH ADJUSTABLE NOISE IMMUNITY 
5V 12V -12V 
HYST CONT 
TWISTED (OPEN) 
anaasat = PAIR. SO 
Voc | 


TO OTHER 
RECEIVER 


TTL-COMPATIBLE 
OUTPUT 


becbsa 


[* SN75152 
HYST 
ADJ 
(OPEN) 







Frequency to 0.5 MHz 
Common-Mode Voltage...~-12 V to +10 V 


tthe 1N4444 diodes are required only for negative common-mode protection at the driver outputs. 


FIGURE 16—BALANCED LINE OPERATION WITH 
HIGH COMMON-MODE-VOLTAGE CAPABILITY 
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e Satisfies Requirements of EIA Standard RS-232-C 


THRESHOLD 
e Input Resistance ...3k2 to7kQ perl era or LN gee 


over Full RS-232-C Voltage Range 


@ Input Threshold Adjustable to Meet 
Fail-Safe’ Requirements Without Using 
External Components 


@ Built-In Hysteresis for Increased Noise !mmunity 
e Inverting Output Compatible with DTL or TTL 


e Output with Active Pull-Up for 
Symmetrical Switching Speeds 


e Standard Supply Voltages...5 Vor 12 V 


description THRESHOLD 
: Soes F 2 CONTROLS 
The SN75154 is a monolithic quadruple line receiver 


designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 
communication equipment as defined by EIA Standard RS-232C. Other applications are for relatively short, single-line, 
point-to-point data transmission and for level translators. Operation is normally from a single five-volt supply; however, 
a built-in option allows operation from a 12-volt supply without the use of additional components. The output is 
compatible with most TTL and DTL circuits when either supply voltage is used. 

In normal operation, the threshold-contro! terminals are connected to the Vcc terminal, pin 15, even if power is being 
supplied via the alternate Vcc? terminal, pin 16. This provides a wide hysteresis loop which is the difference between 
the positive-going and negative-going threshold voltages. See typical characteristics. In this mode of operation, if the 
input voltage goes to zero, the output voltage will remain at the low or high level as determined by the previous input. 





For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing the 
negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero as it is 
unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes to zero or an 
Open-circuit condition, the output will go to the high level regardless of the previous input condition. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Normal supply voltage (pin 15), Vcc (seeNote1) 2... 1 ee ee ew ee 7V 
Alternate supply voltage (pin 16), Vcc2 . . . ee ee ew ee ester “ae ib Sr cat ins SE Ma oe Ge Sas Ua he 14V 
INPUEVOIIAOG®. 6 oy Bile sd ae ee te te Re arg et dee a Re te Ge de bs ee ee tas Ah ene +25 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ..... 1025 mW 

Npackage ..... 1150 mW 
Operating free-air temperaturerange . 1... ee ee ee et we tt tt ee tt ee 0°C to 70°C 
Storage temperaturerange .. 2... 2... ee ee ee Boies aptbeh caps tgnde? oi Be-Sg.tunat as % —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . 2... 1 we ee ee ee ew ew ee BOOTC 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . 2... ee ew we ee ee es 260°C 


NOTES: 1. Voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 21. In the J package, SN75154 chips are glass-mounted. 





recommended operating conditions MIN NOM MAX UNIT 

Normal supply voltage (pin 15), Vcc1 «6. 6 6 ew ee wt ee we ee te 45 5 55 V 
Alternate supply voltage (pin 16), Vcc2 ©... - 6 ee ee eee 2. ee ©6108 =6«122¢«~C‘"NNs—sV 
Input voltage 5 ww we ee ee ee tw wt ww Bef eye +15 V 
Normalized fan-out from each output, N 2... 2 ww ee ee ee et te 10 : 

Operating free-air temperature, TA. 1 we we ee ee te ew tt 0 70 ~C 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


REVISED JANUARY 1977 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


ViH High-Sevel input voltage 
IL level i 


Vv Low-level input voltage 
threshold voltage 
= threshold voltage 
VT+-VT— Hysteresis 


Fail-safe operation cas 
VOH High-level output voltage fetes | IOH = —400 pA 
OL eae 






MIN TYPt MAX 
(SEE NOTE 3) 








TEST CONDITIONS UNIT 








08 1.4 
08 3.3 
0 08 2. 


3 





iS) 


Vv Low-level output voltage 1oL = 16mA 


AV; =—25Vto—-14V 
AV} =—14Vto—-3V 
AV} =—3Vto3V 
AV) =3Vtol4V 
AV, = 14V to 25V 








Input resistance 





Vilopen) Open-circuit input voltage 
los Short-circuit output current | 4 = |Vcc1=5.5V, Vjp=-5V -10 -20 —40 
!cc1 Supply current from Vccy Vcoc1=5.5V, Ta=25°C 20 
lcc2 Supply current from Voc? Vec2=13.2V, Ta =25°C } 2340 | 

tNot more than one output should be shorted at a time. 


+ All typical values are at Voc, = 5 V, Ta 2 25°C. 
NOTE 3: The algebraic convention, where the less-positive (more-negative) limit Is designated as minimum, is used in this data sheet for logic 


and threshold levels only, e.g., when 0 V is the maximum, the minimum limit is a more negative voltage. 
MIN TYP MAX] UNIT 


Ww] & Wi Ww 
oy oi ayo 
wT ™N “NIN 





Ww 
oa 








switching characteristics, Vcc1 =5 V, TA = 25°C, N= 10 


PARAMETER ata) TEST CONDITIONS 
FIGURE 

























teLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output C. =50pF, Ry =3902 | 20 ons | 
tTLH Transition time, low-to-high-level output L orl a 





tTHL Transition time, high-to-low-level output 





TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Sa Se ae | | Ds 
NORMAL FAIL-‘SAFE 
OPERATION OPERATION 
Se ee ce 












Vo—Output Voltage—V 
" 





eae ame e) | a 
° a NT a) a Fa 
-25 ~4 -3 -2 -!1 0 i] 2 3 4 2 


Vy. tnput Voltage-V 


NOTE 4: For normal operation, the threshold controls are connected to Vcc, pin 15. For fail-safe operation, the threshold controls are open. 
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schematic 


COMMON TO 4 RECEIVERS 


PT 


3.2 kQ 


Vec2 
(See Note 5) 


Vec1 
5k2Q 
R1 
GND 
ee ett ae ee ge 1 OF 4 RECEIVERS 
CONTROL 
4.6 k2 200 2 





OUTPUT 


INPUT 


1.4kQ : 
4.2kQ 
1kQ 
Bae aie 


Component values shown are nominal 


Ae ... Substrate 


NOTE 5: When using Voc (pin 15), Veca(pin 16) may be left open or shorted to Vcc. When using Vcc2, Vcc 1 must be left open or 
connected to the threshold control pins. 


THRESHOLD | 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


L 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 









55V 0 013.2V 
OPEN o OPEN 
45V 0 10.8V 
7 TG) is 
— — — ) i tou 
Vcc1 Vec2 RI | sy 
Y 
VVT > lou 
ea he BNO | ’ 


NOTES: A. Momentarily apply —5 V, then 0.8 V. 
B. Momentarily apply 5 V, then ground. 


TEST TABLE 


Exes 
[open 
Posy 











TEST 


Vcec2 
(PIN 16) 






Open-circuit input VoH Loe | Sein | 45V | Open | 
(ail sate Open 
Ve min 08V | Open [tow |_55V | Open _| 
Vr— min failsafe) | Von | 08V | Open | lon | Open | _132V_| 
an [Von [NoteA | Pin 5 | ton [S5VandT| Open _| 
Te min (norma [Vou [Note | Pin 5 {ton | 1 | 132 _| 
Vit max [vou] =3V_[Pint5 | ton |S5VandT] Open _| 
Vz mia inorma) [Von | ~3V_| Pin t5 | ton | 7 | 132v_| 
Vinmin, Vremex| Vor | _3V_| Open | lon _{ 45V | Open _| 
Vr max (fil safe) | Vor | 3¥_| Open | tox} Oven | 108V_| 
einen Yreme [ vou [av Pro [ton ABV ago 
(normal a 
V_mox norma |VOu_| Notes [Fin t5 | tou [SSV ena] Open | 

PVor [Noes [rnts | to | Tt | av | 





FIGURE 1 — Vip, Vit. VT+. VT—. VOH- VOL- 





5V0 12V 
OPEN 0 OPEN 
£ aL: 
“4@ lor 
n TT Veer “Veena 
Ne v! 





OPEN 


TEST TABLE 


T Vcc1 Vcc2 
(PIN 15) (PIN 16) 








FIGURE 2-1 
TEST TABLE 
T Vec1 Vcc2 
(PIN 15) | (PIN 16) 
OPEN 








T Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 
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QUADRUPLE LINE KEUEIVEK 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 
5.5V ° O————— 13.2 V 


55V 'cc2 
OPEN ; OPEN OPEN OPEN OPEN 


__le_lo | @ |e | 


Fr Vcc1 Vcec2 RI 7 





| Vec1 Vcc2 RI | 
OPEN 
pa ene a og Fe ee OO ees 
L 7 - 5 
Each output is tested separately. All four line receivers are tested simultaneously. 
FIGURE 4—los FIGURE 5~Ic¢ 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 





switching characteristics 


INPUT 5V OUTPUT 






OPEN 









OPEN 


RL * 3902 


(See Note C) 





PULSE 
GENERATOR 
(See Note A) 









VOH 







OUTPUT 


J 

ed 
—etTHL — > 'TLH fe 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoyz = 50 2, ty, = 200 ns, duty cycle < 20%. 
B. Cy, includes probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 6—SWITCHING TIMES 
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FUTURE PRODUCTS TYPE SN75156 
TO BE ANNOUNCED DUAL LINE DRIVER 


OCTOBER 1980 





Meets EIA Standards RS-232C and RS-423A JG OR P PACKAGE 

e Wide Supply Voltage Range...+7.5V Ueda 
To+15V Vec+ 1¥ 2Y¥ Vcc— 

e Low Supply Current...4.5 mA Max per Channel 

@ Wave Shaping with External Resistor 

e Inputs Compatible with TTL and CMOS 


e Outputs at High Impedance when Power 
Is Off 


e Positive- and Negative-Current Limiting 
Designed for Interchangeability with uA9636A 
@ Quad Version is SN75186 


description 


The SN75156 is a single-ended line driver designed to 1A 2A 
meet the requirements of EIA Standards RS-232C 
and RS-423A, CCITT Recommendations V.10, 
V.28, and X.26, and Federal Standard FIPS 1030. This device maintains regulated high and low output levels of 5.5 
volts and —5.5 volts, respectively, over a wide range of power supply voltages. The output transition time for both 
drivers can be adjusted from 1 microsecond to 100 microseconds by means of an external resistor at the wave shaping 
(WS) pin. A high output impedance is maintained without the use of an external blocking diode. 








PRODUCT PREVIEW 
This document contains information TEXAS ] N ST R U M EN TS 


on a product under development. Texas INCORPORATED 
Instruments reserves the right to change or 


discontinue this product without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 
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TYPE SN75157 


CIRCUITS DUAL DIFFERENTIAL LINE RECEIVER 





BULLETIN NO. DL-S 12783, SEPTEMBER 1980 





JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
2 
Meets EIA Standards RS-422A and RS-423A Vee ne On: ' a 
Meets Federal Standards 1020 and 1030 INPUT INPUT INPUT 
Operates from Single 5-V Power Supply 
Wide Common-Mode Voltage Range 
High Input Impedance 


TTL-Compatible Outputs 
High-Speed Schottky Circuitry 
8-Pin Dual-In-Line Package 


Similar to uA9637AC But With 
Standard Vcc and Ground Pin Position 


1 2 
NON- OUT- OUT- 
INV PUT PUT 


description INPUT 





The SN75157 is a dual differential line receiver designed to meet EIA standards RS-422A and RS-423A. It utilizes 
Schottky? circuitry and has TTL-compatible outputs. The inputs are compatible with either a single-ended or a 
differential-line system. This device operates from a single 5-volt power supply and is supplied in an 8-pin dual-in-line 
package. 


The SN75157 is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 





EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
Vcc 
Vcc 
50 «2 NOM 


OUTPUT 


CURRENT 
SOURCE 


Copyright © 1980 by Texas Instruments !ncorporated 
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: clamped transistor is patented by Texas 
PCORRORATED instruments, U.S. Patent Number 
POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 3,463,975. 
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TYPE SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vag (see Note 1) iis Sno Wis SSG OE ANGE Mae Pewee Saeera eee ee SW tor Vv 
Input Voltage; Scccdcadrencepeece oe oe ails Ae 0S West ew whe ee el baled wdnee se bie w wth Niet eee sees eee L1IDV 
Differential input voltage (see Note 2) 6. ww cece ce cc ce ccc ccc cree ec cece cece rece ceeeces L15V 
Output voltage (see Note 1) we ee ccc cee cc ecw cece eer ee ec cee cece ee secsscsccee “OS VtO5.5V 
Low-level output current cc ccecec cece scence cece ceseerc eee sssccecssseseesscccseces SOMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

JG package ......eeeceeee 825MA 

Ppackage ..ccccseeseseee TO000MA 
Operating free-air temperature range wee we cee ee ec ce cece cece ccc c se cccsscessvesss OCtO 70°C 
Storage temperature range ...ccccccccccccccccccccccsccccccccsveccccceccses —65 Cto 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for GO seconds: JGpackage ....e.seececeeceesees 300C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Ppackage ...-seeeeeereccececee 260°C 


NOTES: 1. All voltage values, except differential-input voltage, are with respect to the network ground terminal, 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the JG package to 528 mW at 70°C at the rate of 6.6 mW/C and the P 
package to 640 mW at 70°C at the rate of 8.0 mW. In the JG package, SN75157 chips are glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 


Common-mode input voltage, V 
Operating free-air temperature, TA 





electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, and 
operating free-air temperature (unless otherwise noted) 


MIN TYPt MA 
PARAMETER TEST CONDITIONS N x UNIT 
See Note 4 


VT Threshold voltage (V74 and VT_) ances 
VeVi yes —SOC—C—SSOS™CSCSOCOCCCCC OCS 
[Von ____Highiewel ovputvologe | Vip02V, —_to==tma | 28 35 + v 
ly Input current 
Vip= -05V, No toad P3580 | ma_| 


T All typical values are at Voc = 5 V, Ta = 25°C. 
toniy one output should be shorted at a time, and duration of the short-circult should not exceed ane second, 




















NOTES: 4. The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used In this data sheet for 
threshold levels only. 
5. The expanded threshold parameter is tested with a 500-2 resistor in series with each input. 
6. The input not under test is grounded. 


switching characteristics, Vog = 5 V, T A= 25°C 


PARAMETER TEST CONDITION MIN TYP MAX UNIT 
tPLH Propagation delay time, low-to-high-level output 


tPpHE Propagation delay time, high-to-low-level output CL=30pF, See Figure 1 F135] | 
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DUAL DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 
Vec+ OUTPUT Vec- 


+05V——-— 
INPUT 50% 50% 
(see Note B) 
-0.5V | 


| 
1 
t t 
>| PLH fe tHE 


| 
| \ 
OUTEDE 15V 15V 


VOLTAGE WAVEFORM 





TEST CIRCUIT 
NOTES: A. Cy, includes probe and jig capacitance. 
8. The input pulse is supplied by a generator having the following characteristics: ty < 5 ns, t¢= Sms, PRR * 5S MHz, duty cycle = 10%. 
FIGURE 1—TRANSITION TIMES 





TYPICAL CHARACTERISTICS 





OUTPUT VOLTAGE OUTPUT VOLTAGE 
vi vs 
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE 
4 
veerarsv] | | | | 
eo 
WA re eee ed 








Voc—Output Voltage—V 
Vo--Output Voltage—V 





-100 ~50 0 50 100 ; 
Vip Differential Input Voltage—mV Vip- Differential Input Voltage~mV 
FIGURE 2 FIGURE 3 


TYPICAL APPLICATION DATA 
+5V +5V 


TWISTED PAIR e 
ieee A Ba 


a i 





FIGURE 4—RS-422A SYSTEM APPLICATIONS 
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CIRCUITS DUAL DIFFERENTIAL LINE DRIVERS 
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Meets EIA Standard RS-422 
SN55158...JG DUAL-IN-LINE PACKAGE 


@ Single 5-V Supply SN75158...JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e Balanced-Line Operation 
e TTL-, DTL-Compatible 


e@ High Output Impedance in Power-Off 
Condition 


High-Current Active-Pull-Up Outputs 
Short-Circuit Protection 
Dual Channels 


e 
@ Input Clamp Diodes 


description 





The SN55158 and SN75158 are dual complementary-output line drivers designed to satisfy the requirements set by the 
EIA RS-422 standard interface specifications. The inputs are standard TTL. The outputs provide complementary 
signals with high-current capability for driving balanced lines, such as twisted-pair, at normal line impedance without 
high power dissipation. The output stages are TTL totem-pole outputs providing a high-impedance state in the 
power-off condition. 


schematic (each driver) 


TO OTHER 
ORIVER 


eee 





9 
Y¥ OUTPUT 


Components within the dashed box are common to both drivers. Resistor values shown are nominal. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


ee eee SAiph ek on giclee ae? aoe eg Rey Orin an he WS Jair tear Bn, ceyee™ ehtieicSle Bitar et sures cede 
Inputvoltage .. 1... ee ew ee ee ee cal Ae cat Gan cat cat us 6 dare LV: 
Continuous total dissipation at (Gi below) 25° € tred-air tenmperatiire lees ‘Note. 2) ee ee ee -..itW 
Operating free-air temperature range: SN55158 . 1 ww ww ek ee et te he ee | —55° C to 125° Cc 

ENIEIGE Sock aviv ehcalutnst aes ek Bod es 0°C to 70°C 
Storage temperaturerange ....... ks glee Sw a wee =O C0 10°C 
Lead temperature 1/16 inch from case for BO seconde: JG peckane 5. Wide eiy es 4 Ge a. Re A BOOT 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . 1... 1 ee ee ew ee ew we es 26E0C 


NOTES: 1. All voltage values except, differential output voltage Vop, are with respect to network ground terminal. Vop is at the Y output 
with respect to the Z output. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the JG package, SN55158 chips are alloy-mounted; SN75158 chips are glass-mounted. 
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recommended operating conditions 






| _snssisa__ | s75158 
MIN NOM MAX|MIN NOM MAX 
Supply voltage, Vcc | 45 8 865/475 5 5.25 


High-level output current, 1OH 


Low-level output current, lOL a.) 
Operating free-air temperature, TA | -55 128] 0 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


SN75158 
PARAMETER TEST CONDITIONSt __SN55158__ 
| __steonormonst fan Typ? MAX|MIN TyP# MAX 


ViH___High-level input voltage Piet Se al 


VIL Low-level input voltage 


VIK Input clamp voltage Vec=MIN, I) =-12mMA f  -0.9 = 1.5] 


o oO 





Vcc = MIN, ViL = 0.8 V, 
Vip=2V, 10H =—40 mA 
Vec= MIN, ViL =0.8 V, 
Vin=2V, lo. =40mA 


Vop1! Differential output voltage Vcc = MAX, to =0 3.5 2Vop2 3.5 2Vop 
Vop2! Differential output voltage Voc = MIN 


VOoH High-level output voltage 


VOL Low-level output voltage 


hange | itude of 
Aap! sited onauvetme a (voor Mis 1002 +04 
| 
E : RL=1002, 


Vcc = MAX 
Voc Common-mode output voltage 7 =MIN See Figure 1 a aaa 


+0.4 
- na 
aoe? ee Vcc = MIN or MAX £0.01 40.4 40.01 40.4 
common-mode output voltage § 
50 


ie) 
Output current with power off | Vcc =0 Vo = —0.25 V F-01100] 
Vo==0asViwev] #100] 


Input current at 


| Vcc = MAX, Vv, =5.5V 
J maximum input voltage ce fw 
Ny High-level input current Vcc = MAX, Vp=2.4V a) 
IL Low-level input current Vcc = MAX, V,=0.4V PT 16 | 
los Short-circuit output current # | Vcc = MAX -—40 —-90 -—1501-40 -90 

7 7 


9 
Vcc = MAX, Inputs grounded, 
lee Supply current (both drivers) Aaa = a: ct 3 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

Fait typical values are at Veo =5V and T,= 25°C except for Voc. for which Vcc is as stated under test conditions, 

SAlVvop! and AlVocl are the changes in magnitudes of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 

Gin EIA Standard RS-422, Voc. which is the average of the two output voltages with respect to ground, is called output offset voltage, Vag; 

#Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


I 
ab 
Qo 
2) 


a 
Oo 
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TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 





switching characteristics, Voc =5 V, Ty = 25°C 


| _SN55158_—_ 
PARAMETER ——SN5E 
tPLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output Termination A 
tPLH Propagation delay time, low-to-high-leve! output 
tPHL Propagation delay time, high-to-low-level output Termination B 


tTLH Transition time, low-to-high-level output See Figure 2, 
tTHL ‘Transition time, high-to-low-level output Termination A 
See Figure 2, 
Overshoot factor Me ; 
Termination C 


PARAMETER MEASUREMENT INFORMATION 





502 


C 502 
Voc 


Lt 


FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


INPUT 






PULSE 
GENERATOR 
(see Note A} 








Y 
CL = 15 pF | Y 


(see Note B) 


z 1002 
C. = 15 pF ae 





CL = 30 pF 


100.2 
(see Note B) 





2 (see Note B) 
2 
= = 
TERMINATION A TERMINATION B TERMINATION C 
ee TEST CIRCUIT 
NS gol am | ff <5Sns 
| at. ——— 3y 






OVERSHOOT 


90% 





INPUT 
10% 10% 
=u | ! ov 
' | 1 
LH — je TPH 







DIFFERENTIAL 50% 
OUTPUT 19% 





| 
I 
{ 
tTLH t 
rater THE VOLTAGE WAVEFORMS ees 
NOTES: A, The pulse generator has the following characteristics: Zoyz = 50 2, ty = 25 ns, PRR = 10 MHz. 


B. Cy includes probe and jig capacitance, 
FIGURE 2—SWITCHING TIMES 
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OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 





5 
VERanen 

§ | | | fA AACH 
3 f{ vec=S¥] 
PCO 

8, 

oO 

PeeMice eae 


Ei aerate ls 


0 1 2 3 4 
V4~-Oata tnput Voltage-V 


FIGURE 3 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


Vor—Output Voltage—V 





0 10 20 3 40 50 6 70 80 
lo_~Output Current—mA 


FIGURE G 


SUPPLY CURRENT 
(BOTH ORIVERS) 


vs 
SUPPLY VOLTAGE 





o 41 2 3 4 & 6 7? 8 
Vec~Supply Voltage—V 


FIGURE 9 


TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


Veco"5V 
No load 





Vo—Output Voitage—V 
nN [*) 


Bale 
BREN 
Ball 
mil 


TA=-55°C 
V —Data Input Voltage~V 


3 4 
FIGURE 4 





OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 





(cc-Supply Current—mA 


0 
-75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—"C 


FIGURE 7 


SUPPLY CURRENT 
(BOTH ORIVERS) 


vs 
FREE.AIR TEMPERATURE 


Inputs grounded 
Outputs open 





30 
-75 -§50 -25 Q 2 50 75 100 125 
Ta-Free-Aw Temperature-"C 


FIGURE 10 


t Data for temperatures below O°C and above 70°C are applicable to SN55158 circuits only. 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 


rere] [| Td 
es 


VoH—Output Voltage-V 





0 -20 -40 -60 -80 -100 -120 
loH—Output Current—mA 


FIGURE 5 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 


Vcc =5V 
See Figure 2 


Propagation Delay Times—ns 





0 
-75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—C 


FIGURE 8 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
FREQUENCY 
Ru moo 


Cy = 30 pF 
Inputs: 3-volt square wave 


{) 


A 
CUT TTT Cuil 


UTI tT 


mei. 


Icc—Supply Current—mA 


7 | 

cr 
CUE LETT TUT 
PUA ELVEN TUTTE 


04 #1 4 10 40 100 
f~Frequency-MHz 


FIGURE 11 
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INTERFACE TYPE SN75159 
CIRCUITS DUAL DIFFERENTIAL LINE DRIVER 


WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 12501, JANUARY 1977 






Meets EIA Standard RS-422 JOR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


® Single 5-V Supply 
e Balanced Line Operation 
e TTL and DTL Compatible 


e@ High-Impedance Output State for 
Party-Line Applications 


@ High-Current Active-Pull-Up Outputs 
e Short-Circuit Protection 
e Dual Channels 


e Clamp Diodes at Inputs 

description 
The SN75159 dual differential line driver with 
three-state outputs is designed to provide all the 
features of the SN75158 line driver with the added 





feature of driver output controls. There is an positive logic: one 
individual contro! for each driver. When the output au 
control is low, the associated outputs are in a high- Curputs are ort wher Ouls.low 
impedance state and the outputs can neither drive ie No aerial SOMES UAN 


nor load the bus. This permits many devices to be 
connected together on the same transmission line for 
party-line applications. 
schematic (each driver) INPUT B TO OTHER 


DRIVER 





W/ 


OUTPUT 
CONTROL 
ea 


7 
W...veo bus enw 


Resistor values shown are nominal, 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply Voltages Vogiisee, NOTED) i -eoca tin f= Sone ee tes Poe ee es HA ate ge OS can eS ae ee 
Input Voltage: a3. ave eines or Al eB eo ee eee el eee es eee es ee BE a ee SV 
Off-state voltage applied to open-collector.outputs . 2... ee ee ee ee ee ee we ee ee we 12V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ..... 1025mW 
Npackage ..... 1150mW 
Operating free-air temperaturerange . 2... 1 ee ee ew ee ew ww ee ew eh we we OC tO 70°C 
Storage temperaturerange . . 2 eee ee we ew ew te tt we we we ee ww ww ww + 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . . 1. ee ee ee ee ew ew ee ® BOOTS 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . 1 1 1 ew eo ee ee ew we ew we 2O0C 
NOTES:. 1. All voltage values, except differential output voltage Vop, are with respect to network ground terminal. Vop is at the Y output 
with respect to the Z output. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. In the J package, SN75159 chips are glass-mounted. 
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TYPE SN75159 





recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, Vc wwe ee ee ee ee we 478 5 5.25 Vv 
High-level output current, IOH «6 6 6 ee ee ee ee ee te ee —40 mA 
Low-level output current, IOP... 1 ee eee ee ee ee ee 40 mA 
Operating free-air temperature, TA 2 1. ee ee ee 0 70 «23°C 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


Wind__Highevelinputvorge | —sssSSCCSCSCSCSCSCSSCSCSS Lk Cid 
[Vit _Lowievel input voltage |__| 
[Vik Input clam vole | Veg=MIN,___=i@mA SSCS 


. Vcc = MIN, ViL=0.8 V, 
Vv High-level 1 
OH igh-level output voltage Vin =2V, lay e820 mA Vv 
Vcc = MIN, ViL=0.8V, 
Vv Low-level out It 
vie 2, iol ecb 
OK 


Vv Output clamp voltage Vcc = MAX, 19 =—40 mA 
Vop1! Differential output voltage Vcc = MAX, io =0 3. 2Vop2 



























Vop2! Differential output voltage Voc = MIN 2 3.0 
Change in magnitude of 
AlVop! Vcc =MIN +0. Vv 
OD’ differential output voltage § eee Ea 
TVeo=MAX | See Figure 1 | _1.8 3 
V Common-mod tput volt Vv 
oc e output voltage | Vcc = MIN 





Change in magnitude of 
AlVoc! Vcc = MIN or MAX +0. +041 V 
OC" common-mode output voltage § cia eens ce 


Vo=6V 
Veo=0 Vo==025V 0100] aa 
Vo==0.25V106V 


Ta = 25°C, Vo=0toVcc +10 











lo Output current with power off 

























- 
Off-state (high-impedance- Vec = MAX, O 
loz Output controls Ta =70°C Vo=04V A 
state) output current at 0.8 V A Vo=24V 
Vo= Vcc 





Input current at 
Be : tat i : a dl 
maximum input voltage 


I 
iH High-level input current Vcc = MAX, V)=2.4V 
We Low-level input current Vcc = MAX, Vv, =0.4V 
los Short-circuit output current # Vcc = MAX -40 -90 —150 


Vcc = MAX, Inputs grounded, . 
loc Supply current (both drivers) t, 25°C oe 5 No load 47 65 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

FAI typical values are at Voc = 5 V and Ta = 25°C except for Voc, for which Vcc is as stated under test conditions. 

8AlVop! and AlVgcl are the changes in magnitudes of Vgp and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 

Vin EIA Standard RS-422, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 

#only One output should be shorted at a time, and duration of the short-circuit should not exceed one second. 







+ | i+ 
NTN 
o;°o 


3] 3/3/5 iS 
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TYPE SN75159_ 
DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE OUTPUTS 





switching characteristics, Vag = 5 V, Tp = 25°C 















[teu _Propasation delay time, lowtohightevel output [GL=30pF, AL=1000, SeeFigure?, | 16 25 | rs _| 
Termination A ee a BT 
Sate Gated Tau 
ee 
PeTLH Transition time, low-tohightevel output | OL=S0pF, AL =1008, SeeFigure®, | _4 __20| ms 
tTHL Transition time, high-to-low-level output Termination A fr 4 20] ns | 
[ez Outputensbie ime tohigh level «(C= S0pF, AL = 1000, Seo Figure’ 720 | 5 
Pipzi Output enable timetorowlevel——=S=« CL SOF, AL= 2500, SeeFigured | 14 40 | ns _| 
[tpHz Output disable time from high level | CL=S00F, RL= 1809, See Figures | 1090] ms _| 
Fteiz Output disable time fromlowlevel | CL=S0pF, _RL=2500, SeeFigures | 1795 | s_| 


Ri = 100 2, 
PARAMETER MEASUREMENT INFORMATION 


Ey) 
502 [= 


See Figure 2, Termination C 








FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
1k2 


NOTES: 

A, The pulse generator has the following characteristics: 
| Zour * 50 $2, PRA = 10 MHz. 
B. Cy, inctudes probe and jig capacitance, 







Y OUTPUT 


Z OUTPUT 


¥ | Y 
Ri = 1002 CL = 15 pF 
Joemeuamenar <L ’ (see Note B) RL = 1002 
CL = 15 pF > Zz 


(see Note B) G 





TERMINATION A TERMINATION B TERMINATION C 
TEST CIRCUITS 


OVERSHOOT 


1 


= 
ale oe oe 





OVERSHOOT 





VOLTAGE WAVEFORMS 
FIGURE 2-tpiy, tpHL. tTLH. tTHL- AND OVERSHOOT FACTOR 





186 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 





TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—tp2y AND tpyy2 


—>| le-<5ns —el fe—<5ns 
: of Seay 
| 


INPUT INPUT 






































| 
7 —_—>| OV 
stor le-tpz, -» | 
= Pisin | gh-200 | 
ouTPUT [ | 
| 
Tha | | = 
: ‘PLZ > 
ah aber ! ! 5 V 
= Note B) | 
| el ee ip eee mee J OUTPUT re 
a VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4—tp2) AND tp_z 
NOTES: A, The pulse generators have the following characteristics: Zoyz = 50 2, PRR =500 kHz 
B. Cy includes probe and jig capacitance, 
TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE pa ee 
DATA ibe VOLTAGE DATA INPUT VOLTAGE 
6 6 
a 1 1_ oe 
51—Ta 225°C 5 [No load 
> Veo = 5.25V TaA=70°C 
1 1 
g* g * SS 
ao a Ca 
on IP 
& 4 gy 
a dee oie ae ie || 
Tea) L_i 
| a ee ee oe | ae 
0 1 2 3 4 0 1 2 3 4 
V{—Data Input Voltage—V V~Data Input Voltage—V 
FIGURE 5 FIGURE 6 
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TYPE SN75159 


DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE OUTPUTS 





OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


Vo—Output Voltage-—V 





Q 25 50 75 


Ta~Free-Air Temperature—C 
FIGURE 7 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
SUPPLY VOLTAGE 


lec—Supply Current-mA 





ae | 2 3 4 85 6 7 8 
Voc~Supply Voltage—V 


FIGURE 10 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 












a LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT OUTPUT CURRENT 
0.6 
0s Y) 
1 
& 0.4 
a 
: : 
2 > 
a 3 0.3 
6 8 
z U 0.2 
$ s 
0.1 
0 0 
0 -20 -40 -60 -80 100 —120 0 2 40 6& 8 100 120 


IoH-Output Current—mA io_~Output Current-mA 


FIGURE 8 FIGURE 9 


SUPPLY CURRENT 
{BOTH DRIVERS) 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
FREQUENCY 


vs 
FREE-AIR TEMPERATURE 















Ri = 

2 CL = 20eF 1 I 
ae 
5 5 60 | A 
5 S- _TI Cne 
> > 2 eee 
z = of oC LM 
4 & 1 
g g 
7 2 LLU TT TT 






PL TT 
ot LUI TUT 


0.1 o4 1 4 10 40 100 
f—Frequency—MHz 





Ta—Free-Air Temperature~C 


FIGURE 11 FIGURE 12 


PROPAGATION DELAY TIMES 


FROM DATA INPUTS 


vs 
FREE-AIR TEMPERATURE 


Propagation Delay Times From Data Inputs~ns 


Ta—Free-Air Temperature—"C 


- FIGURE 13 
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OUTPUT ENABLE and DISABLE TIMES 


vs 
FREE-AIR TEMPERATURE 


Output Enable and Disable Times—ns 





Ta—Free-Air Temperature—°C 


FIGURE 14 
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| INTERFACE 
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TYPE SN75160A 
OCTAl GENERAL-DIIRDNCE 


INTERFACE BUS TRANSCEIVER 


BULLETIN NO. DL-S 12786, OCTOBER 1980 





MEETS IEEE STANDARD 488-1978 (GPIB) 





e 8-Channel Bidirectional Transceiver 


High-Speed, Low-Power Schottky Circuitryt 


Low Power Dissipation... 66 mW Max 
per Channel 


Fast Propagation Times... 22 ns Max 
High-Impedance P-N-P Inputs 
Receiver Hysteresis... .650 mV Typ 
Open-Collector Driver Output Option 


No Loading of Bus When Device is 

Powered Down (Vcc = 0 V) 

description 

The SN75160A 8-channel! general-purpose interface 
bus transceiver is a monolithic, high-speed, low-power 
Schottky device designed for two-way data communi- 
cations over single-ended transmission lines. {t is 
designed to meet the requirements of IEEE Standard 
488-1978. The transceiver features driver outputs 
that can be operated in either the open-collector 
or three-state mode. If Talk Enable (TE) is high, 
these ports have the characteristics of open-collector 
outputs when Pull-up Enable (PE) is low, and of 
three-state outputs when Pé is high. Taking TE 
low places these ports in the high-impedance state. 
The driver outputs are designed to handle loads up 
to 48 milliamperes of sink current. 


An active-turn-off feature has been incorporated 
into the bus-terminating resistors so that the device 
exhibits a high-impedance to the bus when Vcc = 
Q volts. When combined with the SN75161A or 
SN75162A management bus transceivers, the pair 
Provides the complete 16-wire interface for the 
(EEE 488 bus. 


logic symbolt 
(11) 











te EN3 [XMT] 

(19) id 
o2 el ey B2 
ey B3 
na re 
pel BS 
oe B6 
ew B7 
pep BB 


tthis symbol is in accordance with [EEE Std 91/ANSI Y32.14 and 


current discussions in JEC and !EEE. 


JOR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


TERMINAL 
1/0 PORTS 





FUNCTION TABLES 
DRIVERS RECEIVERS 


INPUTS OUTPUT INPUTS OUTPUTS 
Te PE | D 


PE B 
H H H H x L 
H X L 2* Xx Zz 
xX Lt Xx z* 


H = high level, L = low level, X = irrelevant, Z = High-impedance state. 













*This is the high-impedance state of a normal 3-state output modl- 
fied by the internal resistors to Vcc and ground. 


functional block diagram (positive logic) 


B4 GPIB 


TERMINAL Vo 
PORTS 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





schematics of inputs and outputs 


EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 


INPUT/OUTPUT 
PORT 
Driver output Reg = 30 2 NOM 
Receiver output Reg = 110 SZ NOM 
Circuit inside dashed lines is on the driver outputs only, 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ow. ek ee ee eee seaie bee Sie Rss es toe ea wee ote STV 
Inputvoltage .......-28.- Saisie gute coos ahisiset 8 <cete Bt eee 1, Shee ‘eras ele OE Bale Sb Seid sae sae -O.0V 
Low-level driver output current ......... a ardideteha Sen aP Recetas eyeteld, ano ca loser Givecete etereasewteteveseuares  LOOmA 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ........ 1375mW 

N package .....-+.. 1150mW 
Operating free-air temperature range ..........2. debe pte a eal inn Sa eye lek Bea eae OO C10 70-6 
Storage temperature range 1... ccc eee cece cee eeee He Shih de abies trae Cal aba! “age Cte +06 
Lead temperature 1/16 (1,6 mm) from case for 10seconds ......ecescceccccscvccscreresesss 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mw/°C and derate the N 
Package to 736 mW at 70°C at the rate of 9.2 mW/°C. In the J package, SN75160A chips are alloy-mounted, 


recommended operating conditions 






Supply voltage, Vcc 4.75 5 5.25 

Bus ports with pull-ups active PHB | 
High-level output current, loy 2 Ee chlo hfe cliched | ma | 
Terminal ports -—800 


Bus ports 
. Terminal ports 


Operating free-air temperature, Ta 













Low-level output current, lo. 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


in Twe? wax | UNIT 
[Vi Hinhtevelinputvoltege [OCS 
Pv, _Lowlevel input voltage———SSd[SSSSSSCSCSCSCSCSSSCSCSCSCSCSCidSCOSSCSC*~ 
vi a erg 
a YT 


Input clamp voltage 1) =-18mA 
lon =—800HA, TEatO.8V 
loH=-5.2mA, PEandTEat2V 



















Vr+—VT— _ Hysteresist 
High level Terminal 
output voltage 
Low-level Terminal flo. =16mA, TE at0.8 V 
IoL=48mA, TE at2V 





VOH 


VoL 


output voltage 
Input current at 


: i i baci i : : : : | 02100 | 
maximum input voltage 


= 


) 


High-level input current Terminal V,=2.7V 
Low-level input current Terminal Vv, =0.5V 


Vv Voltage at bus port ke 
1/O(bus) 9 P disabled 'i(bus) = —12 MA 


7 3.5 
5 3.0 3.7 
Vi(bus) = —1.5 V to 0.4 V 
Vithus) = 04 V 1028 
5 
. 2.5 
15 —35 —75 


| 
w 
N 


: 





Curren mn us oO 


bus port 


Vitus) =3-7Vto5V_ [| oO 2.5 | 
Vitbys)=8Vt058V 
Power off | Vcc =0, Vi(bus) = 0 V to 2.5 V Pp 0 


igs Short-circuit Terminal ee 
output current [25-50 125 | 
ae eee 6080 


uA 
uA 
uA 
Vv 
mA 
uA 












TAIl typical values are at Voc = 5, Ta = 25°C. 


tuysteresis is the difference between the positive-going input threshold voltage, V7, and the negative-going input threshold voltage, V7_. 


See Figure 8, 


switching characteristics, Vcc = 5 V, CL = 15 pF, Ta = 25°C (unless otherwise noted) 
Po PARAMETER | FROM [To | TESTCONDITIONS | MIN TYP MAX | UNIT] 


tPLH srebegs on delay ye) CL = 30 pF | | 
low-to-high-level output Terminal RL = 38.32 to2.3V, 





ai Propagation delay time, See Figure 1 
high-to-low-level output 


Propagation delay time, 
t CL = 30 pF, 
PLH low-to-high-level output jm | ame at icey a) 
ermina = ’ [ts | 









Propagation delay time, 
t See Figure 2 
PHL high-to-low-level output 2 


tPZH Output enable time to high level RL = 4802 toOV haa  Saee 
tPHZ Output disable time from high level TE See Figure 3 







tPLZ Output disable time from low level 


tPZ2L Output enable time to low level RL = 38.32 to2.3V, 22 35 
See Figure 3 


. 
tpZH _ Output enable time to high level RL =3k2toOV, r 20800 
tpHZ Output disable time from high level . See Figure 4 ae a 
F TE Terminal 
tP2L Output enable time to low level Ri = 2802 toSV, Bay Ba 7 
tPLZ Output disable time from low level See Figure 4 | 1980 | 
ten Output pull-up enable time RL =4802 toOV, oe ee 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 






ar oe 7 
re 3V 
RL = 38.32 DINPUT $15V 15V 
OUTPUT | | ov 
tery] th 
| | -_— —Von 
a Cy = 39 pF BOUTPUT 2V 1 
{See Note B) osV 
Vou 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1—-TERMINAL-TO-BUS PROPAGATION DELAY TIMES 


2402 






GENERATOR 
(See Note A) 


C, = 30 pF 


ie Note B) oy (see Note C) 


TEST CIRCUIT VOLTAGE WAVEFORMS 





FIGURE 2—BUS-TO-TERMINAL PROPAGATION DELAY TIMES 
23V 


av aa oH 


I 










332 


oe oe me om oY 










'S3 
v 
zu <i teyz— 
BouTPUT| o= = =VoH 
S1t03V | 
Cy = 15 pF 4802 $2 closed 
(See Note B) SS.open ORV 
tpzr ah tz 
2 1 ~23V 
ay ! 
to 
o8V 
GENERATOR mies 10% 
{See Note A) ea = —VoL 
502 
= TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 3—TE-TO-BUS ENABLE AND DISABLE TIMES 


NOTES: A, The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, ty < 6 ns, ty <6 ns, 
Zour = 50 2. 
B. Cy includes probe and jig capacitance, 
C. All diodes are 1N916 or equivalent. 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 


o_o ae oe aoe 3 Vv 
GENERATOR $3 rT 
(See Note A) TE INPUT \* vee 










-|---——— ov 
2800 tpzH— taza 
D ouTPUT| Lox OH 
1to3V 
$2 closed | ie v | 
aa S3open | ! ov 
Sy ez] ‘uz vey 
= 
Doutput \I I 
S2 $1 to GND 
$2 open Ly l 
$3 closed p-10% ——y 
a8 ‘OL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4—TE-TO-TERMINAL ENABLE AND DISABLE TIMES 
=== 7 
GENERATOR 1 
{See Note A) t 
Pp 3V 
E INPUT 
u OUTPUT a 15V 15V 
R, = 4802 a tis] ies 
Li ten is 
| i { _ — — — Vai, 
| 90% oO 
BOUTPUT //,, 
I Voy = 08V 
3V. | 
tle J 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 5—PE-TO-BUS PULL-UP ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, ty < 6 ns, tg < 6 ns, 
Zout 750 2. 
B. Cy includes probe and jig capacitance. 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
TERMINAL HIGH-LEVEL OUTPUT CURRENT TERMINAL LOW-LEVEL OUTPUT CURRENT 
40 0.6 


TERMINAL OUTPUT VOLTAGE 


vs 
BUS INPUT VOLTAGE 


40 
















Vec=5V 










> > 3.5} No load es a a 
Ta = 25°C Sh eset 
3 é eae bt BE ea 
$ $ Plea 
a 3 sf 
é é Sale Ue T 
pCO Te he 
$ Ei ST Te 
t 1 d 
§ 3 ee Ee 
i 1 
0 0 ott dd 
0 -S -10 -15 -20 -25 -30 -35 —40 © © 2 #3 £440 «+50 «60 0 0.2 0.40608 1.0 1.2 1.4 1.6 1.8 2.0 
1OH—High-Level Output Current-mA lo_—Low-Level Output Voltage~mA Vi-Input Voltage—V 
FIGURE 6 FIGURE 7 FIGURE 8 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 
BUS HIGH-LEVEL OUTPUT CURRENT 


BUS LOW-LEVEL OUTPUT VOLTAGE 


vs 
BUS LOW-LEVEL OUTPUT CURRENT 


VOH—High-Level Output Voltage—V 
VoL—Low-Level Output Voltage—V 





0 
“10-20-30 ~-40 -50 -60 0 10 20 30 40 50 60 70 80 90 100 
IOH—High-Level Output Current—mA !oL—Low-Level Output Current—mA 
FIGURE 9 FIGURE 10 
BUS OUTPUT VOLTAGE BUS CURRENT 


vs 
BUS VOLTAGE 


a iBES 
NRE 
NVN\VWACS 
\ VON 
SSEZTTIANN 
Ni A | LT S88 
NG eee 

EA CONFOR 
+H AneGaand 3530F N 
IEEE STANDARD 488-1978 

"08 10 1.4 12 13 14 15 16 1.7 2 4 Tae > 3 3 


1-2-3 5 6 
Vj—Input Voltage—V Vi/O(bus)—Bus Voltage—V 


vs 
TERMINAL INPUT VOLTAGE 






Vcc=5V 
No load 
TaA=25°C 1 






ZY 












Vo—Output Voltage—V 
11/O(bus)~Bus Current—-mA 










FIGURE 11 FIGURE 12 
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TYPES SN75161A, SN75162A 
UCIAL GONERAL-PURPUSE 
INTERFACE BUS TRANSCEIVERS 


BULLETIN NO. OL-S 12787, OCTOBER 1980 





MEETS IEEE STANDARD 488-1978 (GPIB) 





@ 8-Channel Bidirectional Transceiver SN7S161A ..-J orN 
: -IN-LINE PACKAGE 
e Designed to Implement Control Bus Interface PURE = a yaw s 
@ $§N75161A Designed for Single Controller 
@ SN75162A Designed for Multi-Controllers 20} Vec 
@ High-Speed, Low-Power Schottky Circuitryt REN 
e@ Low Power Dissipation... 65 mW Max Per IFC 
Channel NDAC 
e Fast Propagation Times... 22 ns Max cPis NRFD | teamiNaL 
e High-Impedance P-N-P Inputs as pav [| WVOPoRTS 
e Receiver Hysteresis...650 mV Typ e0i 
e Bus-Terminating Resistors Provided on ar 
Driver Outputs 
e No Loading of Bus when Device is on 
Powered Down (Vcc = 0 V) 11] DC 
description SN75162A ...J OR N 
The SN75161A and SN75162A eight-channel general- DUAL-IN-LINE PACKAGE 
Purpose interface bus transceivers are monolithic, (TOP VIEW) 
high-speed, low-power Schottky devices designed to 
meet the requirements of [EEE Standard 488-1978. Vcc 
Each transceiver is designed to provide the bus- NC 
management and data-transfer signals between operat- 
ing units of a single- or multiple-controller instrumen- REN 
tation system. When combined with the SN75160A IFC 
octal bus transceiver, the SN75161A or SN75162A 
provides the complete 16-wire interface for the IEEE NDAC 
488 bus. Bei NRED 
The SN75161A and SN75162A each features eight 1/0 ssaty Taponcs 
driver-receiver pairs connected in a front-to-back con- PORTS 
figureation to form input/output (1/O) ports at both EO! 
the bus and terminal sides. The direction of data 
through these driver-receiver pairs is determined by ATN 
the DC, TE, and SC (on SN75162A) enable signals. SRQ 
The SC input on the SN75162A allows the REN and te 


IFC transceivers to be controlled independently. 


The driver outputs (GPIB I/O ports) feature active 
bus-terminating resistor circuits designed to provide 
a high-impedance to the bus when Vcc = 0 volts. 
The drivers are designed to handle loads up to 48 
milliamperes of sink current. Each receiver features 
p-n-p transistor inputs for high-input impedance and 
a guaranteed hysteresis of 400 millivolts for increased 
noise immunity. All receivers have 3-state outputs to 
present a high-impedance to the terminal when 
disabled. 


The SN75161A is manufactured in a 20-pin dual-in- 
line package. The SN75162A is manufactured in a 
22-pin 400-mil (10,2-mm) dual-in-line package. The 
SN75161A and SN75162A are characterized. for 
operation from 0°C to 70°C. 
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NC = No internal connection 


TABLE OF ABBREVIATIONS 


| NAME | IDENTITY CLASS 


Direction Control 
Control 


Talk Enable 
Bus 
















System Control (SN75162 only) 
Attention 
Service Request 
Remote Enable 
Interface Clear’ 
End or Edentify 
Data Valid 
_ Not Data Accepted 
Not Ready for Data 














Management 


Data 
Transfer 


Copyright © 1980 by Texas Instruments Incorporated 


tintegrated Schottky-Barrier diode- 
clamped transistor is patented by Texas 195 
Instruments. U.S. Patent Number 
3,463,975. 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





logic symbolst 


SN75161A 





9 designates 3-state output, @ designates open-collector outputs, 
t These symbols are In accordance with IEEE Std 91/ANSI Y32.14 and current discussions In 1EC and IEEE. 


functional block diagrams (positive logic) 


oc (11) >: 


ATN 


Eo! 


sro 


REN 


(Fc 


OAV 


NDAC 


NRFD 


Ww > 


(13) 


{14) 


(12) 


(19) 


(38) 


(15) 


(17) 


(16) 


SN75161A 





(8) 


(9) 


(2) 


{3) 


(6) 


4) 


(5) 


ATN 


ie}} 


Sra 


REN 


tFc 


DAV 


NOAC 


NRFO 


oc 


TE 


ATN 


EO! 


sra 


REN 


Fc 


DAV 


NDAC 


NRFD 


'. §N75162A 








SN75162A 
(12) > 
(2) >. 7 
1) > 
(14) (9) ATN 
(15) (8) EO! 
(13) (10) sro 
(20) > 8) Ren 
a ae 
(19) tee 
a a 
<q 
{16) (7) DAV 
ie I 
fos te 
(18) > $3) Noac 
= 
(17) > 8) ne 
a 





196 


TEXAS INSTRUMENTS 


INCORPORATED 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN75161 A. SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





SN75161A 
RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS 


ATNt sRa REN DAV NDAC NRFD 
(Controlled by DC) (Controlled by TE) 















.  « + Eel. © * | 
: 
Segoe ay i oR 2 le ee 






SN75162A 
RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS 


sc DC TE ATNtT AtTnt SRQ REN {FC DAV NDAC NRFED 
(Controlled by DC) (Controlled by SC) (Controllted by TE) 
B 7 ae 










H = high level, L = Low level, R=recelve, T= transmit, X = irrelevant 


Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the terminal 
side. Data transfer is noninverting in both directions. 


TtATN is a normal transceiver channel that functions additionally as an internal direction contro! or talk enable for EO! whenever the DC and 
TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 


schematics of inputs and outputs 


EQUIVALENT OF ALL TYPICAL OF ALL t/O PORTS TYPICAL OF SRQ, NDAC, and NRFD 
CONTROL INPUTS EXCEPT SRQ, NDAC, and NRFD GPIB 1/0 PORT 
GPIB I/O PORTS 


INPUT/OUTPUT INPUT/OUTPUT 
PORT PORT 


Driver output Req = 30 2 NOM 
Receiver output Req= 11082 NOM 


Circuit inside dashed lines is on GPIB !/O ports only. 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





absolute maximum ratings over operating free-air temperature range (unless othewise noted) 


Supply voltage, Voc (See Note |). sass isan iG Gin eee a eRe s os cee ENO e wade tan Gres TV 
Input voltage... cee ee wees Snes wie fatere 6 fae Ri bce ea NA ovo weale case awe bE Oe So ie ile ote ore e eiece ene e eee, “O,0iV 
Low-level driver output current .. cere ec cece seve see cce cesses erscscccsesesescesecs 100MmMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):J Package ........ 1375mW 

N Package .....+.. 1150mW 
Operating free-air temperature range we ee ee eee eee cee e cere cece scereveseseveseses OC tO 70°C 
Storage temperature range... ccccc ese ccccccnvcccccecsesccccccecsssesecsses 65 C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds ..e.ee cece eccccccevercessesses 200°C 

NOTES: 1. All voltage values are with respect to network ground terminal. , 


2. For operation above 25°C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/C and derate the 
N package to 736 mW at 70°C at the rate of 9.2 mW/°C. In the J package, SN75161A and SN75162A chips are alloy-mounted. 


recommended operating conditions 


Supply voltage, Vcc 4.75 5 


High-level output current, Io Bus ports with 3-state outputs 
Terminal ports 


Low-level output current, IoL Bus ports 
Terminal ports 


Operating free-air temperature, Ta 







UNIT 











3 
> 


A 





I 
cas) i.) 
° a 


wa 
o 


0 






electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS 


VIH High-level input voltage 


Vik Input clamp voltage 1) =—18mMA 


Vpe a Ugo Hysteresis ET eae] DT 

Von High-level IoH = ~800 pA 2.7 3.5 
output voltage Bus | IoH =-5.2mA 

VoL Low-level loL =16 mA 

output voltage Bus | loL =48 mA 


ty Input current at Terminal V,=5.5V 
maximum input voltage 
Vi =2. 


MIN tTYPt MAX 


Cc 
7 
4 




























mm High-level Terminal 1=2.7V 
input current and 
Ne Low-level control V)=05V 
input current inputs 
Vii/Ol(bus) Voltage at bus port priver | Mtbusy=O 25 3 
: disabled Mbus) = —12mA 


Vi(bus) = 71-5 V to 0.4 V 
Vi(bus) * 0.4 to2.5V 





oO 





c ‘ 
':/O(bus) urrent into 


J 
oo o 
~~ 


i" 





Power on | Driver ViI(bus) = 2.5 V to 3.7 V 42.5 
disabled j 











bus port 
Vi(bus) = 5 V to 5.5 V 0.7 2.5 
Voc =0, Vi(bus) = 0 V to 2.5 V 


—35 


! 
a 
a 

| 
“I 
a 





los Short-circuit 
loc Supply current No load, TE, DC, and SC low 


Ci/o (bus) Bus-port capacitance Vec=5VordV, 
Vi/o = 0 to 2V, f= 1 MHz 


Tal typical values are at Vcc = 5 V, Ta = 25°C 


3/ 3 {5 3 
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TYPES SN75161A, SN75162A 


OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





switching characteristics, Voc = 5 V, Cy = 15 pF, Tp = 25°C (unless otherwise noted) 







Propagation delay time, 


tptz Output disable time from low level 
tpzH Output enable time to high level 
tpyz Output disable time from high level 
tpz_ Output enable time to low level 


tpLz Output disable time from low level 


PARAMETER To TEST MIN TYP MAX | UNIT 
CONDITIONS 


Ri : - i | | 
Terminal RL = 2402 
to5V, 
See Figure 2 


BUS [R=480at00V,| 60 


(ATTN, EOI, | _ See Figure 3 


REN, IFC, [RL=383Q2to23Vv,) 60 | 
and DAV) SeeFigue3 | 55 | 


AL=akntwOV, |__| 
Termine |_See Figures [80 
AL=20005V,, ia 


LH low-to-high-level output Terminal 
PHL Propagation delay time, 

high-to-low-level output 
PLH Propagation delay time, 

low-to-high-level output 
tPHL Propagation delay time, 

high-to-low-level output 
tpz Output enable time to high level TE, DC, 
tpHz Output disable time from high level “a 
tpz_ Output enable time to low level Sc 








CL = 30pF, 
Ry = 38.32 

to 2.3 V, 
See Figure 1 















See Figure 4 








PARAMETER MEASUREMENT INFORMATION 


23V 


Ri = 38.32 


FROM (BUS) 
OUTPUT UNDER 
TEST 


TEST POINT 


i" 


Cy = 30 pF 


T (See Note B) 


LOAD CIRCUIT: 






TERMINAL 
INPUT 


VOLTAGE WAVEFORMS 


FIGURE 1 —TERMINAL-TO-BUS PROPAGATION 
DELAY TIMES 


5V 











TEST 
Ru= 2402 


(See Note C) 
FROM (TERMINAL) 
OUTPUT UNDER 
TEST 


Cu = 30 pF 


“al (See Note B} — 
= 


TERMINAL 
OUTPUT 


VOLTAGE WAVEFORMS 


FIGURE 2 —BUS-TO-TERMINAL PROPAGATION 
DELAY TIMES 


NOTES: A. The Input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t, < 6 ns, t¢ < 6 ns, 


Zour = 50 2. 
B. C, includes probe and jig capacitance, 
C. All diodes are 1N916 or equivalent. 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





PARAMETER MEASUREMENT INFORMATION 


Qu 5V 






FROM (TERMINAL) 























FROM (BUS) Pl TEST POINT 
OUTPUT UNDER ee UNDER TEST 
TEST 
Tv" Nowe Bl ($23 Now) ah 
— st ae s1 
= -_ 
— —a 
LOAD CIRCUIT 
-——— Tr = ow a om on oe ao ~“ (Pe ww -—“ { = on a oe oe ow = \ , =o ow woe 3V 
CONTROL 
iiPuy Yisv Wis v to * BV Hisv 
een TA —. o> aw am ow == AVS mien any RES 1 |, Sener eeere meer 1 5 = om oe om ow ov 
eZH—e] he PHz—el ezH—>] zed ne 
Bus |! on Vou TERMINAL | | Ct Yon 
OUTPUT | ! 1 OUTPUT | \ 
$1 closed 2Vv Siclosed | ‘ey ! 
S2open | I inv $2 open | ov 
‘ez t1z—le-my Pi t PLz—m| ke 
PZL 
| ~2.3V ral 1 BV 
US 1 Terminal \f ! 
OUTPUT eG 1 OUTPUT 15V | 
Cl 
pip lest Vor S2closed meneame wu eum ame VoL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 3 — BUS ENABLE AND DISABLE TIMES FIGURE 4 — TERMINAL ENABLE AND DISABLE TIMES 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t, < 6 ns, ts < 6 ns, 
Zout =50 2. 
B. C, includes probe and jig capacitance. 
TYPICAL CHARACTERISTICS 
TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE TERMINAL oe EYOETAGE 
vs vs 
TERMINAL HIGH-LEVEL OUTPUT CURRENT g TERMINAL LOW-LEVEL OUTPUT invest BUSINFUT NOLTAGE 
40 0. y 
tt tie veessvi | | | [| | | 
> 35 Vcc=5V > Vec= 5 V 3.5}-No load 
| Ta =25°C 1 05 < Ta =25°C atin 
LNT : Ta=25'¢ aa — (ia 
Se eee REE Rea eE 
- . - 25 
MrCNTTT I npaa Pees 
2.0 XI S 03 A A 2.0 
: ini 
Po elo IN oh ae 
& as SEBO REEE 
7 1.0 7 > 10 
eB titi ALL] go BBE 
S 0.5 > 05 
0 0 0 
6k OA0 ik ow oe ee 0 0 2 29 40 60 60 0 02 040608 1.0 12 1.4 1.6 1.8 20 
IOH—High-Level Output Current—mA 1oL—Low-Levet Output Voltage—mA Vi--Input Voltage—V 
FIGURE 1 FIGURE 2 FIGURE 3 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





VOH—High-Level Output Voltage—V 


TYPICAL CHARACTERISTICS 


-LEVE 
BUS HIGH-LEVEL OUTPUT VOLTAGE BUS LOW-LEVEL OUTPUT VOLTAGE 


vs 
BUS LOW-LEVEL OUTPUT CURRENT 


vseeel | || | U6 
TELL ert 
er 
ScGaTnaee 
ALT TT 
titi tt ty 


0 
0 10 20 30 40 50 60 70 80 90 100 


vs 
BUS HIGH-LEVEL OUTPUT CURRENT 










VoL—Low-Leve!l Output Voltage—V 
o 
oO 





lOH—High-Level Output Current-mA loL—Low-Level Output Current—-mA 
FIGURE 4 FIGURES 
BUS OUTPUT VOLTAGE BUS CURRENT 


vs 
BUS VOLTAGE 


SSNS 


NSS 


vs 
TERMINAL INPUT VOLTAGE 









Vec=5V 
No load 













TA=25°C iS 6: Sf S SN Ed ae 

' € INV VETS 
§ NNY8V [7 ASS 
s 8 ONT TX | | S89 
: # oN| | 1 | NWN 
7 g _sN 1] LN tHE unstabe Y 

. NTT AREA CONFOR 
"0.9 10 1.1 42 13 14 15 1.6 17 3 -1 0 41 2 3 4 5 6 
Vj—Input Voltage—V V1/O(bus)—Bus Voltage—V 
FIGURE6 FIGURE 7 
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INTERFACE 
CIRCUITS 





e 8-Channel Bidirectional Transceivers 


e High-Speed Low-Power Schottky Circuitryt 


Low Power Dissipation... 60 mW Max 
per Channel 


High-Impedance P-N-P Inputs 
_ Receiver Hysteresis ...650 mV Typ 
Open-Collector Driver Output Option 


No Loading of Bus When Device is Powered 
Down (Voc = 0 V) 


description 


The SN75163A octal general-purpose interface bus 
transceiver is a monolithic, high-speed, low-power 
Schottky device. It is designed for two-way data 
communications over single-ended transmission lines. 
The transceiver features driver outputs that can be 
operated in either the open-collector or three-state 
modes. If Talk Enable is high, these outputs have the 
characteristics of open-collector outputs when Pull-up 
Enable (PE) is low and of three-state outputs when 
PE is high. Taking TE low places the outputs in the 
high-impedance state. The driver outputs are designed 
to handle loads up to 48 milliamperes of sink current. 
Each receiver features p-n-p transistor inputs for high 
input impedance and 400 millivolts of guaranteed 
hysteresis for increased noise immunity. 


The SN75163 is characterized for operation from 
0°C to 70°C. 


logic symbol? 





EN3 [XMT] 
EN4 [RCV] 





(19) 

D1 (2) 54 
D2 (18) B2 
p3 117) B3 
pa (18) (5) 54 
DS (15) B5 
pe 14) BG 
D7 B7 
ps (12) B8 


trnis symbol fs In accordance with IEEE Std 91/ANS! Y32.14 and 
current discussions In IEC and IEEE. 


TYPE SN75163A 
OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 


BULLETIN NO. OL-S 12778, OCTOBER 1980 


JOR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 





BUS TERMINAL 
1/0 PORTS 1/0 PORTS 
FUNCTION TABLES 
DRIVERS RECEIVERS 





H = high level, L = low level, X = Irrelevant, Z = High-impedance state, 


functional block diagram (positive logic) 


(11) 





TERMINAL BUS 
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TYPE SN75i63A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





schematics of inputs and outputs 


EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 


Vcc 


INPUT/OUTPUT 


PORT 
Driver output Req = 30 82 NOM 


Receiver output Reg = 110 2. NOM 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vac (See Note 1)! Svea snd scare ca tie Yewde eee aaa eee eee eeu ee ce aaa oF 
INPUT Voltage: oe csic6 odie wee eres Siew we WEDS VAC eM bee CE SRWEE SWE RE TAO R OOS eS ~OLDV 
Low-level driver output current ..ccccccccccccsccscescececcescescsscsssessceseses 100MA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ........ 1375mW 

N package ......6. 1150 mW 
Operating free-air temperature range... ee eee eee ee eee ee eee eee eee eeeeseeseseesess OC tO 70°C 
Storage temperate range. © cic be owie we as os beds o aBiv area ae aeons eee dee eeaan 09 C0150 C 
Lead temperature 1/16 (1,6 mm) from case for 1Oseconds 1... . cece cee ec e eee eee ee eee eeccses 260 C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/°C and derate the N 
package to 736 mW at 70°C at the rate of 9.2 mW/°C. In the J package, SN75163A chips are alloy-mounted. 


recommended operating conditions 


TNO MAX [ONT 
Supply voltage, Vcc 














4.75 5 5.25 
High: lavphautnuteurrent lois 
Bus ports pC 
Low-level output current, Ion - 
| rerninat poe ir 
Operating free-air temperature, TA 0 70 
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TYPE SN75163A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TyPt MAX 


VIL Low-level input voltage 
Vik Input clamp voltage 1;=-18mA 
Vr+—-VTr— — Hysteresist 0.4 0.65 


Vv High level Terminal loy =—800 HA, TE at 0.8V 2.7 3.5 
OH output voltage loH =—10mA, PEand TE at2V 
Vv 




















Low-level Terminal lol =16 mA, TE atO.8V 
OL loL=48mA, PEandTEat2V 





rE S 
> >| >| <| <I[<j</</</2 
=| 


output voltage 

























' High-level output current Vo=5.5V, PE atO.8V, 
OH (open-collector made) DandTEat2V 
Off-state output current PE at2V, Vo=2.7V P20 | ‘ 
ge (3-state mode) TEatosv | Vo=04V S~S DD 
maximum input voltage 
High-level 
input current 
input current 


u 
— 
a 
© 

| 
~ 
a 





Short-circuit Terminal 


5 
[ 
output eurrent re ae 


os 
Vec=5Vor0V, 
Vi/o = Oto 2 V, f= 1 MHz 










Ci/o(bus) Bus-port capacitance 


I 
—_ 
si} to 
oja 





t All typical values are at Voc = 5, TA = 25°C, 
FHysteresis is the difference between the positive-going Input threshold voltage, V4, and the negative-going input threshold voltage, Vy_. 


switching characteristics, Vcc = 5 V, CL = 15 pF, Ta = 25°C (unless otherwise noted) 
PARAMETER | FROM | TO | _—TESTCONDITIONS _| 


‘ Propagation delay time, 
PLH low-to-high-level output poraial CL =30pF, 
ermina 
, Propagation delay time, RL = 38.3 2 to2.3 V 
PHL high-to-low-level output 
Propagation delay time, 
CL =30pF, 
Terminal 
RL =240NtoSV 
teZH Output enable time to high level 


R,_ = 4802 to0V 
tPHZ Output disable time from high level TE 22 
tp2L Output enable time to low level 
. RL = 38.32 to2.3 V 
tPLZ Output disable time from low level 22 


UNIT 





MIN TYP MAX 















t 
PLH low-to-high-level output 
Propagation delay time, 


t 
PHL high-to-low-level output 












a8) 


tp7H Output enable time to high level 
: : x RL=3kQtoOV 
tPHZ Output disable time from high level . 20 
Terminal 33 
: R,_ = 2802 to5V 


tP2L Output enable time to low level 
tPLZ Output disable time from low level 
Terminal AR, =4802to0V 
‘dis Output pull up disable pine | Temina | yaaa roov us 
For test circuits and voltage waveforms, see SN75160A, pages 192 and 193, 


_ 
N 
N 


= ]N 
wia 
Ww [a] 
nN a 


ay 
ol 
nN 
N 


ten Output pull-up enable time 


NRO 
oO 
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INTERFACE TYPE. SN/51/Z 
CIRCUITS QUADRUPLE DIFFERENTIAL LINE DRIVER 


BULLETIN NO. DL-S 12769, OCTOBER 1980 






@ Meets EIA Standard RS-422A and CCITT JORN 
Recommendations V.11 and X.27 DUAL-IN-LINE PACKAGE (TOP VIEW) 


@ Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


@ Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


@ 3-State Outputs 


Common-Mode Output Voltage Range 
@oe -—7 V to 12 V 


Active-High and Active-Low Enables 
Thermal Shutdown Protection 


Positive and Negative Current Limiting 
Operates from Single 5-Volt Supply 
Low Power Requirements 


Functionally Interchangeable With 
AM26LS31 


description 


The SN75172 is a monolithic quadruple differential 
line driver with three-state outputs. It is designed 
to meet the requirements of ElA Standard RS-422A 
and CCITT Recommendations V.11 and X.27. The 
device is optimized for balanced multipoint bus 
transmission at rates up to 4 megabits per second. 





Each driver features wide positive and negative H = high level 
common-mode output voltage ranges making it L = low level 
suitable for party-line applications in noisy X = irrelevant 


environments. 2 = high Impedance (off) 


The SN75172 provides positive- and negative-current limiting and thermal shutdown for protection from line fault 

. . ° ° 

. conditions on the transmission-bus line. Shutdown occurs at a junction temperature of approximately 150 C. This 
device offers optimum performance when used with the SN75173 or SN75175 quadruple differential line receivers. 


The SN75172 is characterized for operation from 0°C to 70°C. 


schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Vcc map Vcc 


Req 


INPUT 


OUTPUT 


Data inputs: Req = 3 ki NOM 
Enable inputs: Req = 8 k2 NOM 
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TYPE SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)... ce cee ewww we ee cece ee eee teeta eee ee eeseeseeee 7V 
(nbut Voltage: > cauacies 6 o-sG 5 4 ard bo Dies Se Oe Re Gae Ret eee wesw st waa taeda aaa FON 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ....... 1375mW 

N package ....... 1150 mW 
Operating free-air temperature range 6c we ee ee eee cc ee eee eee etre ree eee e eee eeees 0°C to 70°C 
Storage temperature range 6. ee ee ee te ee ee eee ee reece tere eee ee erst eee —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package... cc cece eee weer et eene 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package ...ccceeeesccreccccces 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/C and the N 
package to 736 mW at 70°C at the rate of 9.2 mW/°C. In the J package, SN75172 chips are alloy-mounted. 


recommended operating conditions 





tThe algebraic convention, where the fess-positive (more-negative} limit is designated minimum, is used in this data sheet with common-mode 
Output voltage only. 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless other noted) 


Vin Hishievelinputvotage———SSC*dSCCC~‘“‘;SSSCSCSCC‘S Cd 
FVi___Lowlevel input valtage__————<d[_—SSSSSCSSCSCSSSCSd SO | 
[Vik Input clamp voltage S| Se tmASSC~SCCSC || 


Vin=2V, Vit = 0.8 V, 
V High-level output volt 
OH igh-level output voltage lon 7-33 mA 
ViH=2V, ViL= 0.8 V, 
VOL Low-level output voltage lol =33mA Y 


opt Differential output voltage Piond TT SC~* 2Vop2 
| RL=1008, See Figure | ae arama 

: ciieetaueeeie | RL=1008, See Figuret 

ears ae Ry =600, See Figure pee ee 


Change in magnitude of 



















< 





AV 
Noo! differential output voltage 8 ; 
R_ =60 2 or 100 2, See Figure 1 
Voc Common-mode output voltage! 
Change in magnitude of 
AlVocl F 


common-mode output voltage § 
lo Output current with power off Vcc = 0, Vo=—-7V to 12 +100 


Von? Viv =100_| HA 
Tin __Hlghevelinput currents “Win?V i 
Pin ___towlevelinputeurent_———s«d[_vis0SVSSCSC—~sSSSCSCSCSCSC~T | 
Vor=7¥ ee 

| ma | 
800 

















los Short-circuit output current 





Vo =Vcc 
Vo=l2V 


Outputs enabled 38 60 
! Supply current (all drivers No load [Outputs enabled | 








tat typical values are at Veco #5 V and Ta * 25°C, 

8AtVopl and AlVoc! are the changes in magnitude of Vop and Voc. respectively, that occur when the input is changed from a high level to 
a low level. 

{In E1A Standard RS-422A, Voc, which Is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 
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TYPE SN75172 
UUAUKUPLE DIFFERENTIAL LINE DRIVER 





switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
t Differential-ourput delay ti | 8550 
DD eren i output de By ie RL =600, Sco Figure 2 
tTp Differential-output transition time 


50 75 

t Propagation delay time, low-to-high-level output a 

PtH it id - : : e RL =272, See Figure 3 

tPHL Propagation delay time, high-to-low-level output | 4465 
51 


tPZL Output enable time to low level Re = 1102, Seo Figure 5 fF 80 48 | 
tpHz Output disable time from high level RL =1102, See Figure 4 


tpZ2H Output enable time to high level RL=1102, See Figure 4 80] ns | 
tpLz Output disable time from low level RL=1102, See Figure 5 | 18 30] ns 





PARAMETER MEASUREMENT INFORMATION 


"IZ 


a 
r 

< 
° 
a 


FIGURE 1~DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 







a 
INPUT Yoisy 15Vv. 
602 OUTPUT | 


| ov 
tpp—-»| woe tpD 
l 
C, = 15 pF 


ly 90% qi =25V 
OUTPUT 50% 
(See Note B) t 10% 225V 


| 
| 
i 1 
tTD-wel w— — -et e ty 






we ae 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The Input pulse is supplied by a generator having the following characteristics: tp S5ns, te SS ns, PRR = 1 MHz, duty cycle = 50%, 
25 = 502. 
B. Cy includes probe and stray capacitance. 
C. All diodes are IN916 or IN3064, 


FIGURE 2—DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
SR NN 2S TT SSN ST EI HPS PNR EP TES 
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TYPE SN75172 


QUADRUPLE DIFFERENTIAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 








GENERATOR 
(See Note A) 


Cy = 15 pF. 
(See Note B) 


1 
t 
! 
SE eee poe | 


TEST CIRCUIT 





VOLTAGE WAVEFORMS 


FIGURE 3~PROPAGATION DELAY TIMES 


Foes ee 






OUTPUT 
Ry = 1102 














(See Note A) 


re | 


| C, = 50 pF 
[{See Note at 
{ 


3V 
(See Note C) 


— 
= 


TEST CIRCUIT 









outPUuT 


VOLTAGE WAVEFORMS 


FIGURE 4—tpzy AND tpyj2 


5V 


ee eee | 








RL = 11028 


OUTPUT 







| C, = 50pF 
|(See Note B) 
1 


I 


= 3V 
(See Note C) 


TEST CIRCUIT 


i ees oe eto SY 







INPUT 


j 
kee—tezi—vl 


he—tPL2~>| 
J 


OUTPUT 


a Vot 


VOLTAGE WAVEFORMS 


FIGURE 5—tpz, AND tp, 2 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: tz < 5 ns, te < 5 ns, PRR = 1 MHz, duty cycle = 50% 


Zout = 50 2. 
B. CL include probe and jig capacitance. 


’ 


C. To test the active-low enable G, ground G and apply an Inverted waveform to G. 
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HIGH-LEVEL OUTPUT VOLTAGE 


vs 
HIGH-LEVEL OUTPUT CURRENT 


Vec*5V 
TA@ 25°C 


VoH — High-Level Output Voltage—V 


High-Level Output Current — mA 
FIGURE 6 


OUTPUT CURRENT 


vs 
OUTPUT VOLTAGE 


fe Be: emis 


1o—Output Current—pA 


—50 
-25 -20-15-10 -5 O 5 10 15 20 2 
Vo~-Output Voltage—V 


FIGURE 9 








TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
LOW-LEVEL OUTPUT CURRENT 











f 
3 
3 
8 
LA 
9S 
> 
0 
0 2040 60 80 100 120 
loL~Low-Level Output Current-mA 
FIGURE 7 
SUPPLY CURRENT 
vs 
SUPPLY VOLTAGE 
100 
oe em ee es as 
80 Outputs Enabted tata [ea fo 
«< TA = 25°C 
_ Ba as 
5 60 
3 50 
2 40 
3 
@ 30 
2 


0 1 2 3 4 56 6 7 8 
Vec—Supply Voltage~V 
FIGURE 10 


Vop — Differential Output Voltage — V 


icc-Supply Current-mA 





TYPE SN75172 


E DIFrENCNIIAL LINE URIVEK 


DIFFERENTIAL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 





%9 10 20 30 40 50 60 70 80 90 100 


io — Output Current — mA 
FIGURE 8 


SUPPLY CURRENT 
“s 
SUPPLY VOLTAGE 


No Load 
Inputs Open 
Output Disabled 


1 2 3.4 5 6 7 8 
Vec-Supply Voltage—V 
FIGURE 11 





1/4. SN75173 





1/4 SN75173 


1/4 SN75172 


NOTE: 
short as possible, 





1/4 SN75173 


TYPICAL APPLICATION 


UP TO 32 
DRIVER/RECEIVER PAIRS 


FIGURE 12 
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1/4 SN75173 


1/4 SN75174 





1/4 SN75175 


1/4 SN75174 


The line length should be terminated at both ends in Its characteristic impedance. Stub lengths off the main line should be kept as 
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INTERFACE | TYPE SN75173 
CIRCUITS QUADRUPLE DIFFERENTIAL LINE RECEIVER 


BULLETIN NO. DL-S 12770, OCTOBER 1980 


Meets EIA Standards RS-422A and JORN 
RS-423A DUAL-IN-LINE PACKAGE (TOP VIEW) 


@ Meets CCITT Recommendations V.10, eo ne 
V.11 X.26, and X.27 


@ Meets E1A Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


e Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 


e 3-State Outputs 


e Common-Mode Input Voltage Range... 
—12 V to 12 V 


Input Sensitivity ...+200 mV 
Input Hysteresis...50 mV Typ 1Y ENABLE 2Y 
High Input Impedance ... 12 kQ Min : 
Operates from Single 5-Volt Supply 







Low Power Requirements 
@ Plug-In Replacement for AM26LS32 


description 


The SN75173 is a monolithic quadruple differential 
line receiver with three state outputs. It is designed to 
meet the requirements of E!A Standards RS-422A 
and RS-423A and several CCITT recommendations. 
The device is optimized for balanced multipoint 





H = high level 
bus transmission at rates up to 10 megabits per L = low level 
second. Each receiver features an active-high enable X = irrelevant 
and an active-low enable common to all four receivers. ? = indeterminate 


It also features high input impedance, input hysteresis ec nan-impedance: (ot) 
for increased noise immunity, and input sensitivity 
of +200 millivolts over a common-mode input voltage range of —12 volts to 12 volts. The SN75173 is designed for 


optimum performance when used with the SN75172 or SN75174 quadruple differential line drivers. 
The SN75173 is characterized for operation from 0°C to 70°C. 


schematics of inputs and outputs 
EQUIVALENT OF A OR B INPUT EQUIVALENT OF G ORG INPUT TYPICAL OF ALL OUTPUTS 


asa CC 


Vec NOM 


INPUT OUTPUT 
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TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee (see Note): 20 cb aeeeE Sb SPE SS oleae Ee eee Tes eager eeee wes. IV 
Input voltage, Aor Binputs .......-.. cee eeee tile ae Be Sinbea Sw Bo Seale ton dlned wice” He ekerel any ub aid Gaeta “SL2O 
Differential input voltage (see Note2) ........-62.. Wid Ainiarbe Mowe Rie Ea aga ee ia ewes « £25.V 
Eriable:input Voltage. sisceei swe ease. 8 fend ey ires Seow eet ele a8 Wor wle: Glee bay Ghose Ge larse’, aveveceuever eteree lease 2 Ve. 
Low-level output current 2... cee cece re rece eee r cc nc cece cee eee eer care ccesecevsecee§ BOMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): JPackage ....... 1025mW 

N Package ....... 1150mW 
Operating free-air temperature range 6. kc et ee tee eee etcetera et eens 0°C to 70°C 
Storage temperature range... ee eee cece ee ee cee eee tee ceecesceceveseesees —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JPackage ..... ese ccccccecccceee 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N Package... eee eee cece se ceceees 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal, 
2. Differential-input voltage Is measured at the noninverting input with respect to the corrosponding inverting input. 


3. For operation above 25°C free-air temperature, derate the J package to 656 mW at 70°C at the rate of 8.2 mwW/°C and the N Package 


to 736 mW at 70°C at the rate of 9.2 mW/C. In the J package, SN75173 chips are glass-mounted. 


recommended operating conditions 


in om ax [unit 
Supply voltage, Vcc 4.7 5.25 
Common-mode input voltage, Vic 


58 52 |v 
Differential input voltage, Vip 
HighTevel output current. 10H a0 
Low-level output current, [oy PCT MA 
Operating free-air temperature, TA ee ee 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, and 
operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
7 












Vv 
vA 
mA 
°c 

Vv 


Vrw _Differentiahinput high-threshold voltage | _Vo=27V, _lo=-04mA | —~——o2 |__| 
Vo=05V, io=iéma___[-07F sd vd 
[Visa Vio Hysteressf CC OCOC—“:;S~SCSCSYSOC“‘($#S#3MWCOC*#d’ 
Vin High-Ievel enable input voltage ee ed 
ee 

tp IOmA | 


< 


VIL Low-leval enable input voltage 


Vik Enable-input clamp voltage {=—-18mMmA 


m 


Vv High-level output voltage Vip = 200 mV, 1oH =—400 uA 


er 
5 


, OtherinputatOV, [Wi=t2v_ | Ss 
in ____Highievelenabieimputcurent | viw=a7v—SSSSSC*dCOCSCSCSCSC~* 


a 
| Shorteireult output currentl ees | eee 
lec Supply current Outputs disabled m 


tan typical values are at Voc =5 V, Ta = 25°C 

*The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for threshold voltage 
levels only. . 

§ Hysteresis is the difference between the positive-going input threshold voltage, V4, and the negative-going input threshold voltage, Vy_. 
See Figure 4, 

{Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

NOTE 4: Refer to EIA Standard RS-422A and RS-423A for exact conditions. 


H 
iol=8mA | SCSC~« | 
VOL Low-level output voltage Vip = —200 mv, 
ionstemA | SSCSC~—~ 
z | 0 
S 


oO E 
fe] 
Vo=04V1024V 20 
yy i 
i 
0 


Vv 
pA 
HA 
m 






A 
A 








TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


211 


212 


TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





switching characteristics, Vcc = 5 V, TA = 25°C 


Vip=-25Vt026V, Cl=tseF, | _ 2035 
17 


tpHL Propagation delay time, high-to-low-level output | See Figure 1 pons | 
Ps 





























tpZH Output enable time to high level CL=15pF, See Figure 2 


tPZL Output enable time to low level C= 15 pF, See Figure 3 [208 | 


tPpHZ Output disable time from high level CL =5SpF, See Figure 2 
tPLZ Output disable time from low level CL=5pF, See Figure 3 




























PARAMETER MEASUREMENT INFORMATION 





ENERATOR 
(see Note A) OUTPUT 
CL = 15 pF 
(see Note b) 
OUTPUT 
VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1 — tpLy. tpHL 


Vcc 


OUTPUT 
Si 3 2k2 
— owe oe BY 
INPUT 13V Ys 
(See Note C) —-O0V 
| 





25V 


tz he ere bee- yO.5V 


—— VoH 
alias 13V 0 Si closea 
op! etLaVv 


jm conenn XV 






IGENERATO 
(see Note A) 





(See Note D) 





TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2 — tpyz, tpZ2H 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, ty = t¢=Gns, 
Zour ™ 502, 
B. C_ includes probe and jig capacitance. 
C. All diodes are in 916 or equivalent, 
D. To test the active low enable G, ground G and apply an Inverted input waveform to G. 
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TYPE SN75173 


QUADRUPLE DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 






TEST CIRCUIT 


NOTES: A. 
Zout * 502. 

B. Cy. includes probe and jig capacitance, 

C. All diodes are in 916 or equivalent. 

D 


t 
(See Note 
| B) 


Vcc 






ras 


FIGURE 3—tpz_L, tpLz 


| 
{ 
ra ol i es 
S2 closed 
OUTPUT 13V - =14V 
— ia VoL 
0.5V 
VOLTAGE WAVEFORMS 


The Input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle, = 50%, t, = te = 6 ns, 


- To test the active low enable G, ground G and apply an inverted input waveform to G, 





TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs 
OIFFERENTIAL INPUT VOLTAGE 


ssl lp 
will Ml 
e 


< 
4 


1 
VT+ 


Vo — Output Voltage — V 
VoOH—High-Leve! Output Voltage~V 





LS LS TS SS SS CNG PAARNEED | 
~75 -25 0 25 50 75 100 
Vip — Oifferential Input Voltage — mV 


125 


FIGURE 4 


0 
0 -5 -10-15 -20 -25~30 —35 —40-45-50 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 
HIGH-LEVEL OUTPUT CURRENT 













ERERE 

nea eee 
aN GRRE 
SNR eR 
Et Se 
rae NCCT 
Reh eeNNaE 
aR ee RENN 





_ 
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FIGURE 5 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


VOH—High-Level Output Voltage—V 
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FIGURE 6 
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TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 


LOW-LEVEL OUTPUT VOLTAGE vs 


vs 
EE-AIR TEMPERAT! 
LOW-LEVEL OUTPUT CURRENT REPAIR, r URE 





> > 
; d 
2 g 
$s $ 
3 Z 
6 3 
F3 $ 
4 § 
1 4 
Fs} fe) 
o 
> > 
0. 
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loL — Low-Level Output Current —-mA TaFree-Air Temperature-°C 
FIGURE 7 FIGURE 8 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
ENABLE G VOLTAGE ENABLE G VOLTAGE 






6 
Load = 8 kQ to ground 5+} 1] |_ Load © 1k to Vee 








= 25° — SE EN 9 
> Ta=25C Veo = 5.25V . Vee=475V Ta=25C 
P a a , 4 
= Voc ney Vec= 415 V g 
= & 
Sy ee Fae ee ae 
5 Le (Sa eae ee ae 8 
9 2 
S 2 
1 
0 05 #1 #=95 +«=2 25 3 
V Enable G Voltage-V Vj—Enable G Voltage—V 
FIGURE 9 FIGURE 10 
TYPICAL APPLICATION 
1/4 SN75172 1/4 SN75174 





1/4 SN75173 UP TO 32 1/4 SN75175 
DRIVER/RECE!IVER PAIRS 
e® e@ @ 
1/4SN75172 =1/4SN75173 1/4 SN75173 1/4 SN75174 


NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main fine should be kept as short as 


possible. 
FIGURE 11 
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Way INTERFACE | TYPE SN75174 
CIRCUITS QUADRUPLE DIFFERENTIAL LINE DRIVER 


BULLETIN NO. DL-S 12771, OCTOBER 1980 





e Meets EIA Standard RS-422A and CCITT JORN 
Recommendations V.11 and X.27 DUAL.-IN-LINE PACKAGE (TOP VIEW) 


@ Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of Apri! 1980) 


e@ Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


Veo 4A ay 4z 





3-State Outputs 
@ Common-Mode Output Voltage Range ... 
—7Vto12V 
e Active-High Enables 
e@ Thermal Shutdown Protection 
@ Positive and Negative Current Limiting 
@ Operates from Single 5-Volt Supply 
aes eal eiurde ee cr 
p : INPUT | ENABLE 
@ Functionally Interchangeable with MC3487 La 
description H 
L 
The SN75174 is a monolithic guadruple differential x 
line driver with three-state outputs. It is designed to 
meet the requirements of EIA Standard RS-422A and H=TTL high level, L=TTLlowlevel, X = irrelevant, 
CCITT Recommendations V.11 and X.27. The device 2 = high impedance (off) 


is optimized for balanced multipoint bus transmission 
at rates up to 4 megabits per second. Each driver features wide positive and negative common-mode output voltage 
ranges making it suitable for party-line applications in noisy environments. 


The SN75174 provides positive- and negative-current limiting and thermal shutdown for protection from line fault 
conditions on the transmission bus line. Shutdown occurs at a junction temperature of approximately 150°C. This 
device offers optimum performance when used with the SN75173 or SN75175 quadruple differential line receivers. 


The SN75174 is characterized for operation from 0°C to 70°C. 
schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Vcc 


OUTPUT 


Data Inputs: Req = 3k NOM 
Enable Inputs: Req = 8 k2 NOM 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Voc (sea Note 1) eke sinc aoe nea eae eu cates se eceue eeanawe eee reas FV 
Input voltage .. cee ee ee ee we eee eee neces jee eee alae Ede baitucke acest wadaeess “said” DO 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ....... 1375mW 

Npackage ....... 1150mW 
Operating free-air temperature range. ww ce ee ce ce ee eee eee reer uence nero eeeeene 0°C to 70°C 
Storage temperature range... ce ec ee eee ee ee em ence earner eres reese revereeee —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package 1... sees er ere cereverece 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package 1... ce cere eee reece rene 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. For operation above 25 C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/°C and the N 
Package to 736 mW at 70°C at the rate of 9.2 mW/*C. In the J package, SN75174 chips are alloy-mounted. 


recommended operating conditions 


Supply voltage, Vcc 
Common-mode output voltage, Vo 
High-level output current, Io 


Low-level output current, 1OL 
Operating free-air temperature, Ta 





tthe algebraic convention, where the less-positive (more-negative} limit is designated minimum, is used in this data sheet with common-mode 
output voltage only. 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless other noted) 












PARAMETER TEST CONDITIONS MIN TYPE MAX UNIT 


VIL Low-level input voltage 


VIK Input clamp voltage 1) =-18 mA 


Vip=2V, ViL=0.8 V, 
VoL Low-level output voltage VIH= 2, MIL OUR Ne 
lot 733 mA 


[Vopil___Biferentia output voltage rios0 SSCS | 
aa 
HA 


R,_ = 1000, See Figure 1 
IVopal Differential output voltage L ig 





RL=60Q, See Figure 1 


Change in magnitude of ~ 
differential output voltage § 
Voc Common-mode output voltage 4 
AlVocl Change in magnitude of 
common-mode output voltage $ 


lo Output current with power off Vcc =0, Vo =-7Vto12 


107 High-impedance-state output current Vo=—7Vto12V +100 BLA 


4lVop! 













Ri = 60 2 or 100 2, See Figure 1 ae 










los Short-circuit output current 














H 


Supply current (all drivers) 





NH High-level input current Vi=2.7V a ee 
Ne Low-level input current Vi; =05V 
Vo=Vec aaa 
Vo=i2V 
SAIVo pl and AlVocl are the changes in magnitude of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 


Vo7-7V 
Outputs enabled 38 0 
No load cabal mA 
Outputs disabled 18 40 
Fall typical values are at Veg = 5 V and Ta * 25°C. 
Gin ELA Standard RS-422A, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
t Differential-output delay time 
bP bidet tatiana alte RL=602, 
tTD Differential-output transition time 


tPpLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-to-low-level output 


Seo Figure 2 


RL = 272, Seo Figure 3 


tp27H Output enable time to high level RL 21102, See Figure 4 
tpZ2L Output enable time to low level Ri =110Q, See Figure 5 


tpHZ Outnut disable time from high lovel RL #1102, Sce Figure 4 


tpLz Output disable time from low level Ri =1102, See Figure 5 





PARAMETER MEASUREMENT INFORMATION 


2? 


FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 






——— 3V 
INPUT Vosv 15 “i 
RL = l 


602 OUTPUT typ leet bon my 
| 


Lf 90% 7h oem 
OUTPUT 50% | 
CL = 15 pF 1 10% |‘ ~25v 


af ee ee hk (See Note B) tro] ee  —t etr 













GENERATOR 
(See Note A} 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: tp <5 ns, te <5 ns, PRR = 1 MHz, duty cycle = 50%, 
Zo = 50 2. 
B. Cy includes probe and stray capacitance. 
C. All diodes are IN916 or IN3064. 


FIGURE 2—DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 


INPUT 





2.3V 


| 
tpLy—j—_ 1a —st— tori 








ea Ta a | 


i] Ri =27Q9 


Y 












GENERATOR 
(See Note A) 








C, = 15 pF 
(See Note B) fii 
3V be et — | t—>}— "PHL jee—se}— tr 3 Von 
| 
2 
OUTPUT 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—PROPAGATION DELAY TIMES 

| ae 
i | 






OUTPUT 






RL#= 1102 


1 C, = 50 pF 
| {See Note B) | 





TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4—tpzy AND tpy2 


5V 





es 


1 Cy = 50 pF 
j (See Note B) 
a 


RL= 1109 







OUTPUT 


let—tPLZ—my 
1 






5V 







05V 


4 


a i VoL 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 5—tpz, AND tp, 2 


NOTES: A, The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tp © 5 ns, te < 5 ns, 
Zo = 50 2- 
B. CL includes prsabe and stray capacitance. 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 











HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE DIFFERENTIAL OUTPUT VOLTAGE 
vs vs vs 
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT OUTPUT CURRENT 
5 
> > > 
1 ! 1 
§ § § 
3 3 
> > x.) 
~ > 
3 8 
3 
= bet 3 
5 5 : 
é E E 
<= 1 = 
’ 2 3 
=x ' 
So > 
> 8 
z 0 
0 20 243« 40 60 80 100 120 Q 10 20 30 40 50 60 70 80 90 100 
High-Level Output Current — mA Io —Low-Level Output Current-mA 19 — Output Current — mA 
FIGURE 6 FIGURE 7 FIGURE 8 
OUTPUT CURRENT SUPPLY CURRENT SUPPLY CURRENT 
vs vs 
OUTPUT VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE 
Output disabled 
o 
< Ta=25C «< < 
z f f 
3 $ 5 
3 8 3 
a > 2 
a 
3 3 
; i 1 
3 3 
(1) 
[t) 1 2 3.0C«4 5 6 7 8 1 2 3 4 5 6 7 #8 
Vo-Output Voltage—V Vcc-Supply Voltage-V Vcc~Supply Voltage—V 
FIGURE 9 FIGURE 10 FIGURE 11 
TYPICAL APPLICATION 
1/4 SN75173 1/4 SN75174 











1/4 SN75173 UP TO 32 1/4 SN75175 
DRIVER/RECEIVER PAIRS 
ee @ 
1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 


NOTE: The line length should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as 
short as possible, 
FIGURE 12 
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INTERFACE TYPE SN75175 
CIRCUITS QUADRUPLE DIFFERENTIAL LINE RECEIVER 


BULLETIN NO. DL-S 12772, OCTOBER 1980 





Meets EIA Standards RS-422A and JORN 
RS-423A DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

e Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


@ Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 


e 3-State Outputs 


@ Common-Mode Input Voltage Range... 
—12 V to 12 V 


Input Sensitivity ...+200 mV 
Input Hysteresis ...50 mV Typ 
High Input Impedance .. . 12 kQ Min te 


Operates from Single 5-Volt Supply 





Low Power Requirements 


e Plug-In Replacement for MC3486 
description 


The SN75175 is a monolithic quadrupled differential 
line receiver with three-state outputs. It is designed to 
meet the requirements of E!A Standards RS-422A 
and RS-423A and several CCITT recommendations. 
The device is optimized for balanced multipoint 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL INPUTS ENABLE OUTPUT 
A-B 
Xx 






Y 
veomav | ow] 
p-o2vevipsoav fa |? 
Ls wipsie de Be 





bus transmission at rates up to 10 megabits per ee Soa aes | 
second. Each receiver features two active-high enables, H = high level, L = low level, ? = indeterminate, 
each common to two receivers. It also features high X = Irrelevant, Z = high impedance (off) 


input impedance, input hysteresis for increased noise 

immunity, and input sensitivity of +200 millivolts over a common-mode input voltage range of —12 volts to 12 volts. 
The SN75175 is designed for optimum performance when used with the SN75172 or SN75174 quadruple differential 
line drivers. 


schematics of inputs and outputs 
EQUIVALENT OF EACH AORBINPUT | EQUIVALENT OF EACH ENABLE INPUT TYPICAL OF ALL OUTPUTS 


ee a a 


Vcc 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


a Ea a a TSS 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ........-.... end Sy Seea es suai are ae hig Puls Miwa Likes 7V 
Input voltage, Aor Binputs ...... ee ee ee a baits e he deve eas RS tate Race ah Be +25 V 
Differential input voltage (see Note2) ww. ee ee ee peered ae alee: Poe deel. bea Se auw +25 V 
Enable input voltage ............... Sb eV Se OE a Bees ssc tanne te 8 site, “Gebers: Si aan teVehele ew ween 7V 
Low-level output current .........-2200. dened ts eat ee gt tela re Ale Arata, Bs aia Sirk ae see's Ui 50 mA 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): JPackage ........ 1025mW 
N Package ....... 1150 mW 


Operating free-air temperature range... 1... ee ee ee es ite ee ne Cas in eae baee dun OCto 70°C 
Storage temperature range... ee ec ce ce eee eee eee ok eibce awake deeeen moo Cio 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J Package ..........eeeeeeeeeeee- 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N Package ..... DENS aus ea hrtigs ee sie BOS 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-Input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the J package to 656 mW at 70°C ata rate of 8.2 mW/°C and the N package 
to 736 mW at 70°C ata rate of 9.2 mW/°C. In theJ Package, SN75175 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX 
Supply voltage, Vcc 4.75 5 5.25 |v | 
Common-mode input voltage, Vic +12 nae 
Differential input voltage, Vjp + 
High-level output current, |oH 
Low-level output current, lo. 


Vv 
Vv 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, and 
operating free-air temperature (unless otherwise noted) 


VTH Differential-input high-threshold voltage = lo =—-0.4mA 
“02% 
[vie=Vr_ Hysteresis OP COCOSC—CSCS~S 
[Vin ___Highievel ensbieinpatvolege | 
isc A ee ate area 


VIL Low-level enable input voltage 


VIK Enable-input clamp voltage 1} =—-18mA 
High-level output voltage Vip=200mV, IoH=—400HA, See Figure 1] 2.7 


; IoL=8mA 
Vip =-2 : 
ID 00 mV, See Figure 1 ioL= 18 mA 


Vo =04Vt0o24V 
Other input at 0 V, 
See Note 4 


0 70 


Operating free-air temperature, TA 





MIN TYPt MAX | UNIT 














VOH 
VOL Low-level output voltage 
Z 


oO High-impedance-state output current 


t 
oO 
= 


3 3 











! + 
9 nN 
oj 


Line input current 








High-level enable-input current 
I Low-level enable-input current Vit =O04V 


< 
= 

ql 
N 
N 
< 
N 
=) 
§ 
> 







Input resistance 


Ig Short-circuit output current! as it en 
lec Outputs disabled 


TAII typical values are at Vec=5V,Ta= 25°C 

tthe algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used in this data sheet for threshold voltage 

levels only. 

8 Hysteresis is the difference between the positive-going input threshold voltage, V+ and the negative-going input threshold voltage, Vr. 
See Figure 4, 

Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

NOTE 4: Refer to EIA standards RS-422A and RS-423A for exact conditions. 


70 


3/x|F 


Supply current 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tPLH peeved delay sine on to-high-level output CL = 15pF, See Figure 2 
tpHL _—- Propagation delay time, high-to-low-level output a a 
Output eebe ime woah ee a0 
ois a eh aaa aes CL=15pF, See Figure 3 


tpZL Output enable time to low fevel 
CL™=5pF, See Figure 3 


tPpHZ Output disable time from high level 
PARAMETER MEASUREMENT INFORMATION 


Output disable time from low level 
2V 


FIGURE 1-V 


















tPLZ 











oH’ VoL 













GENERATOR 
(see Note A} 


OUTPUT’ 








C, = 15 pF 
(see Note B) 


15V 


= OUTPUT 
2V 





TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—PROPAGATION DELAY TIMES 


NOTES: A. The Input pulse is supplied by a generator having the following characteristics: PRR + 1 MHz, duty cycle = 50%, tp =te=6 ns, 
Zour = 50 2. 


B. C_ includes probe and stray capacitance, 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 








(see Note C} 


ile 
{see Note B) 


GENERATOR 
(see Note A} 


TEST CIRCUIT 
ZL 
INfUT —~— 15 
INPUT —— 15 rey t Sawa 
———— Ov aa Lavon 
—-—- ov $W3 clowed I 
= a —! let 
Vo t ~—~—245V 
output LES ouTPuT ff * 15V 
——=m— OY Vou 
ey 
3v. = 3V 
INPUT sae SW1101.5V INPUT 1SV SW1t0-1.5V 
SW2 closed \ SW2 closed 
fu mm OY SW3 closed t lo —— OV SW3 closed 


came 


| i —m ee tay 
rT 
ouTrut “¢- re #--osv \ 
fa me mm 1.4 


VOLTAGE WAVEFORMS 
FIGURE 3—-ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse Is supplied by a generator having the following characteristics: PRR + 1 MHz, duty cycle = 50%, ty = t¢ = 6 ns, 
Zout * 50 2. 
B. Cy, includes probe and stray capacitance 
C. All diodes are 1N916 of equivalent, 





TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE 


Pt | Tt Tt Mo so2y 
RMSE Ei: 
ee aeeaaRe 
aN nee eee 
PSN ee 
NVA 
BNA 
INA 


OUTPUT VOLTAGE 
vs 
OIFFERENTIAL INPUT VOLTAGE 


"eel Pose 
| irr 
rive | 











> 








y 


J) 


3 


Z) 








Voc = 4.78 V 


Rae 
SRP ENIBRR 
RRR EANEE 


0 o Lt 
125-100-7850 -25 0 25 60 75 100 125 DSeieNG Ste FO ae sa ae aacen 10 AO AD ROBO) 0 EP 
Vip — Differential Input Voltage — mV lOH~High-Level Output Current~mA Ta—Free-Air Temperature—"C 






Vo — Output Voltage — V 
VoH—High-Level Output Vottage—V 


VoOH—High-Level Output Voltage—V 
Ls} 


Vip =0.2V 
lon = —440 vA 





FIGURE 4 FIGURE 5 FIGURE 6 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


vs 
FREE-AIR TEMPERATURE 
LOW-LEVEL OUTPUT CURRENT 


VOL ~ Low-Level Output Voltage — V 
Voi—Low-Level Output Voltage—V 





0 5 10 15 20 25 30 0 10 20 30 40 50 60 70 80 
toL — Low-Level Output Current —-mA Ta—Free-Air Temperature°C 
FIGURE 7 FIGURE 8 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
ENABLE VOLTAGE ENABLE VOLTAGE 





6 
Load = 8 k® to ground s-—_}+—_ Tt 70] Load = 1k® to Voc 
Bem Voo=475V HL TA= 28°C 
Reel ee 


ae 
|| vec=5v [Veer a.75V 


i ees ee (ee 
ie ee ee 
ee es ay ee De 
ee ee ee ee 
| Pe ae 0 


Vo—Output Voltage—V 
Vo-Output Voltage—V 
Ww 








0.5 1 25 3 0 «(OS 1 1.5 2 25 3 
Vj—-Enable Voltage-V V—Enable Voltage—V 
FIGURE 9 FIGURE 10 
TYPICAL APPLICATION 
1/4 SN75172 1/4 SN75174 





1/4 SN75173 UP TO 32 1/4 SN75175 
DRIVER/RECEIVER PAIRS 
@ e e 
1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 
FIGURE 11 
NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
Possible, 
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am INTERFACE TYPE SN75176 
CIRCUITS DIFFERENTIAL BUS TRANSCEIVER 


BULLETIN NO. DL-S 12790, OCTOBER 1980 





JG ORP 
DUAL-IN-LINE PACKAGE 


e Bidirectional Transceiver 


@ Meets EIA Standard RS-422A and CCITT (TOP VIEW) 
Recommendations V.11 and X.27 
@ Meets EIA Subcommittee TR30.1 Draft M eUSPOLAT 


Standard PN1360 (as of April 1980) 


e@ Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


e 3-State Driver and Receiver Outputs 
Individual Driver and Receiver Enables 


@ Wide Positive and Negative Input/Output 
Bus Voltage Ranges 


@ Driver Output Capability ...+ 60 mA Max 
Thermal Shutdown Protection 














@ Driver Positive and Negative Current 
Limiting 
© Receiver Input Impedance... 12kQ Min 
@ Receiver Input Sensitivity ...+200 mV FUNCTION TABLE (DRIVER) 
e Receiver Input Hysteresis ...50 mV Typ 
© Operates from Single 5-Volt Supply = 7 
e@ Low Power Requirements 


description 


The SN75176 differential bus transceiver is a mono- 
lithic integrated circuit designed for bidirectional data 
communication on multipoint bus transmission fines. 





It is designed for balanced transmission lines and vies 20.2V 
meets EIA Standard RS-422A, the EIA Subcommittee —0.2V<ViD<02V 
TR30.1 Draft Standard PN1360, and CCITT Recom- Vip < 0.2 V 
mendations V.11 and X.27. 2 
H = high level, L = low level, ? = indeterminate, 
The SN75176 combines a three-state differential line X = irrelevant, Z = high impedance (off) 


driver and a differential-input line receiver both of 

which operate from a single 5-volt power supply. The driver and receiver have an active enable that can be externally 
connected to function as a direction control. The driver differential-outputs and the receiver differential-inputs .are 
internally connected to form differential input/output (I/O) bus ports that are designed to offer minimum loading 
to the bus whenever the driver is disabled or Vcc = 0 volts. These ports feature wide positive and negative common- 
mode voltage ranges making the device suitable for party-line applications. 


The driver is designed to handle loads up to 60 milliamperes of sink or source current. The driver features positive- and 
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is 
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input 
impedance of 12 k22, an input sensitivity of 200 millivolts, and a typical input hysteresis of 50 millivolts. 


The SN75176 can be used in transmission line applications employing the SN75172 and SN75174 quadruple 
differential line drivers and the SN75173 and SN75175 quadruple differential line receivers. 


Copyright © 1980 by Texas Instruments Incorporated 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF A AND B I/O PORTS TYPICAL OF RECEIVER OUTPUT 


852 
NOM 


OUTPUT 


Driver Input: Req * 3k2 NOM 
Enable Inputs: Req = 8k. NOM PORT 


INPUT/OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Veo (see: Note 1) santiex ceeded wee Siee eee st dwn seeen ew eeeeteasae, 3M 
Voltage atany busterminal ... ccc cece ecw c cece reece cere eesereesecesesecevee ~1VtOI5V 
Enableinput Voltage sc. csc cca e ee cee s eae ee bee ve nce sew ee seeeeesseweecetecsceses DOV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JGPackage ....... 825mW 

P Package ....... 1000mW 
Operating free-air temperature range ce eee ccc e ccc r erect ern c cers scree sere eenene 0°C to 70°C 
Storage temperature TANG! . secs bie ce Sve se 0k fae, od) 0 Se eho 9° HS Wee se ee Ue ele ed lee ele we ee ene —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG Package ....cceccecccsscecces BO00C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: PPackage ....ccccccececncscoeces 260°C 


NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the JG Package to 528 mW at 70°C at the rate of 6.6 mW/*C and the 
P package to 640 mW at 70°C at the rate of 8.0 mW/°C. In the JG package, SN75176 chips are glass-mounted. 


recommended operating conditions 











Supply voltage, Vcc 4.75 5 5.25 
Voltage at any bus terminal (separately or common-mode), Vj or Vic -7t 12 


Differential input voltage, Vip (see Note 3) 


High-level output current Ion A OT 
PReoeier | 800 | 







bowlavel cuinurcurentian. 
Operating free-air temperature, Ta 


tthe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode 
input voitage and threshold voltage levels only. 


NOTE 3: Differential-Input/output bus voltage Is measured at the noninverting termina! A with respect to the inverting termina) B. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


High-level input voltage ee ee ee 
Input clamp voltage ty=-—18mA 


VIH i 

VIK 

VOH High-level output voltage ViH®2V, Vit" 08V, 

Io = —33 mA 

VOL Low-level output voltage ViIH=2V, VIL" 0.8 V, 
lo. =33mA 


VOD1! Differential output voltage pigca 


\Vop2! _ Differential output voltage Ry = 100 2, See Figure 9 2 2. 
Ri =54Q, See Figure 9 


AWVop! Change in magnitude of 

differential output voltage* 
Voc Common-mode output voltage 8 Ry = 54 Q or 1002, See Figure 9 
AlVoc! Change in magnitude of 

common-mode output voltage+ 


Output disabled, 
i Output current 


Voz-7V 
los Short-circuit output current Vo=Vcc 
Vo=12V 


lcc Supply current (total package) No load Outputs enabled 
Outputs disabled 


T All typical values are at Voc = 5 V and Ta = 25°C. 
*AWVopland A Woclare the changes in magnitude of Vop and Voc, respectively, that occur when the input is changed from a high level 


to a low level. 
$1n ELA Standard RS-422A, Voc, which Is the average of the two output voltages with respect to ground, Is called output offset voltage, Vog. 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 





driver switching characteristics, Vog = 5 V, Ta= 25°C 


7 el 
L769, See Figure 11 ee 
ee 
tpHL Propagation delay time, high-to-low-level output RL= 272, See Figure 12 fA Sons | 
| ns | 
| ns | 
pons | 
| _ns | 











RL= 108, See Figure 14 304 
AL= 10, See Figure 13 S175 


Ri =110Q, See Figure 14 18 . 30 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS 
VT Differential-input high-threshold voltage | Vo = 2.7 V, lo = -0.4 mA 
VT Differential-input low-threshold voltage | VQ =0.5 V, Igo =8mA 
Vrr~ Vi Hysteresis§ i arr 
is} 










VIK Enable-input clamp voltage 


H pC 
L i -0.20 
ViH High-level enable input voltage P 2..t—i(‘é‘(LSSCS 
VIL Low-level enable input voltage eee se ae 
pS | UV 
VOH High-level output voltage 
L 2 









Vip = —200 mV, 


Vo Low-level output voltage 


lo High-impedance-state output current 
! . 
i 


See Figure 10 


Other input = 0 V, 


{ Line input current 


See Note 4 


tH High-level enable-input current VIH=2.7V 
fie Low-level enable-input current ViIL=04V 


Zz 
r Input resistance aera eee ee 
los Short-circuit output current ae eee eee | mA | 
c IE ie ae ae oO 





oO 
. Outputs enabled 

| Supply current (total package) No load |Outputsenabled | 

Outputs disabled 

TAH typical values are at Vee =5V.Ta= 25°C. 


The algebraic convention, where the less-positive (more-negative) limit Is designated minimum, Is used in this data sheet for common-mode 
Input voltage and threshold voltage levels only. 


§ Hysteresis is the difference between the positive-going Input threshold voltage, VT4, and the negative-golng input threshold voltage, Vy_. See 
Figure 4. 


NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 
receiver switching characteristics, Vag = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX 
tpLH Propagation delay time, low-to-high-level output Vip = -2.5 V to 2.5 V, Rr ae 
tpHL Propagation delay time, high-to-low-level output CL = 15 pF, See Figure 15 27 35 

t ble time to high level ; 13°. +30 
tpzH Output enable time to high leve CL = 15 pF, See Figure 16 


tpz_ Output enable time to low level 


tpHz Output disable time from high level 


tpLzZ Output disable time from low level 




















CL =5pF, See Figure 16 








TYPICAL CHARACTERISTICS 





DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE DRIVER DIFFERENTIAL OUTPUT VOLTAGE 
vs vs vs 
DRIVER HIGH-LEVEL OUTPUT CURRENT DRIVER LOW-LEVEL OUTPUT CURRENT ‘ DRIVER OUTPUT CURRENT 
5 5 
Vec=5V | 

> > > Ta = 25°C 
& ' ! 
3 g & 
; : 
d : : 
2 3 6 
eo 
FA 3 3 
or 3 =| 
£ : é 
2 F Fa £ 
z 83 = 
| 1 oa 
3 4 I 

5 (e) 
> 0. § 8 

0 
* -20 -40 -60 -80 -100 ~120 . Oo 8 20 40 60 80 100 120 0 10 20 30 40 50 60 70 80 90 100 
High-Level Output Current —mA lor — Low-Levet Output Current —-mA to - Output Current -mA 
FIGURE 1 FIGURE 2 FIGURE 3 
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VoH—High-Level Output Voitage-V 


VOL — Low-Level Output Voltage — V 


TYPE SN75176 


mmenee 





TYPICAL CHARACTERISTICS 


Vo — Output Voltage - V 
nN 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 





vs 
RECEIVER HIGH-LEVEL OUTPUT CURRENT 
Vip =0.2V 


ake be 
| ae Ta = 25°C 


iz 

el eB 
SNS 
Bad SD 
CON 
See Na 
rene NAT 
SEeaS Nae 
ae LS 












LH |_| 
fe 


3 






0 
0 -5 -10 -15 -20—25-30 ~35 -40-45-50 


lOH—High-Level Output Curcent—mA 


FIGURE 5 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE 


vs 
os RECEIVER LOW-LEVEL OUTPUT CURRENT 





Q § 10 16 20 35 30 


lo. — Low-Level Output Current —mA 


FIGURE 7 


OUTPUT VOLTAGE 


vs 
DIFFERENTIAL (NPUT VOLTAGE 





(eS a 
o ES) SEE Pear AR CARR 
325 ~75 —-25 0 25 50 75 100 125 


Vip — Differential Input Voltage ~ mV 


FIGURE 4 


VOH—High-Level Out,ut Voltage—V 


Vo.L—Low-Level Output Voltage—V 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 





0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—"C 


FIGURE 6 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 





50 60 70 80 
Ta—Free-Air Temperature—"C 


FIGURE 8 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 





FIGURE 9—DRIVER Vop AND Voc FIGURE 10—RECEIVER Voy AND Vo. 


meee) 
INPUT als ey) 





60: Q OUTPUT 
GENERATOR hes aay 
(See Note A) ae 
0% I ~25V 
C; = 15 pE OUTPUT 50% he 50% 
“L | Pa el {| 10% | +e. 25y 
= =e tTD-»| ke > ket 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 11—DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 


2.3V INPUT Sah 15V 








5 oes *PLH-je—e} fee bs von 
‘ : Suirue ay ! K2 aM 
OUTPUT VoL 


GENERATOR] ¢ 59 


(See Note A) Cy = 18 pF beet Se aie 
| [4 : (See Note B) I PHL kk | dA Vou 
3V Zz 23V 2.3V 





= a OUTPUT ew ete VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 12—DRIVER PROPAGATION TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycie, t, < 6 ns, te <6 ns, 
Zout =50Q2. 
B. Cy includes probe and jig capacitance. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 


OUTPUT INPUT 7°1.5V 1.5 V 
y \ 
Ri =1102 ae a 1 










Cy, = 50 pF 
(See Note B) 





OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 13—DRIVER ENABLE AND DISABLE TIMES 


5V 















—-——-—-— 3V 
RL =1102 nner fisv eM 
T | | 
OUTPUT let.) ! ov 
CL = 50 pF | | 
(See Note B) | I 
GENERATOR 502 OUTPUT 1 be tPLzy ey 
(See Note A) = | I 
— 23V O5V 
_v_ 
— = 5 —VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 14—DRIVER ENABLE AND DISABLE TIMES 






GENERATOR OUTPUT 
(see Note A) 










Cy = 15 pF 
(see Note B) 


| 
| le—oy— 
PLH +. bei 





15V 
OUTPUT 
OV 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 15—RECEIVER PROPAGATION DELAY TIMES 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tp SG ns, te < Ens, 


Zout =502. 
B. Cy, includes probe and Jig capacitance. 
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DIFFERENTIAL BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 


$1 








(see Note C} 





i 

(see Note B) 4 
: {* 
GENERATOR 

{see Note A) 


TEST CIRCUIT 


*pz2H *PZL 









INPUT ~~ —=15V sito 15V feet asia of 
open = 
oy S3closed OV S2eloned 
—r1 tzu ial 
—e; |e—tpz 
| Vou ieee ~45V 
OUTPUT —-— 15V 
sacra ey OUTPUT —-—- 15V 
Vou 
$1to-1.5V 
S1to15V S2 closed 
$2 closed OV S3 closed 
S3 closed 
——213V 
Vou 





VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle © 50%, ty = ts = 6 ns. 
B. Cy, includes probe and stray capacitance, 
Cc. Ali diodes are 1N916 or equivalent, 
FIGURE 16—RECEIVER ENABLE AND DISABLE TIMES 





TYPICAL APPLICATION 
SN75176 SN75176 
i 7 | 3 | UP TO 32 
TRANSCEIVERS 
SN75176 $N75176 


NOTE: The line length should be terminated at both ends In its characteristic impedance. Stubs lengths off the mainline should be kept as 
short as possible, 
FIGURE 17 
SSS Le II TL DET TS TO A I TT STG EDO I TIT TT IT I IT IE ETD 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 


BULLETIN NO. DL-S 12793, OCTOBER 1980 





e Meets EIA Standard RS-422A and CCITT 
Recommendations V.11 and X.27 


@ Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


e@ Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


3-State Outputs 

Bus Voltage Range... —7 V to 12 V 
Positive and Negative Current Limiting 
Driver Output Capability ... 60 mA Max 
Driver Thermal Shutdown Protection 
Receiver Input Impedance... 12 kQ Min 
Receiver Input Sensitivity ...+200 mV 
Receiver Input Hysteresis ...50 mV Typ 
Operates from Single 5-Volt Supply 


Low Power Requirements 


description 


The SN75177 and SN75178 differential bus repeaters 
are monolithic integrated devices each designed for 
one-way data communication on multipoint bus 
transmission lines. These devices are designed for 
balanced transmission bus line applications and 
meet EIA Standard RS-422A, EIA Subcommittee 
TR30.1 draft Standard PN1360, and CCITT Recom- 
mendations V.11 and X.27. Each device is designed 
to improve the performance of the data communica- 
tion over long bus lines. The SN75177 and SN75178 
are identical except for the enable inputs, which are 
complementary, that is, on the SN75177 it is active- 
high and on the SN75178 it is active-low. These 
complementary enables allow the devices to be used 
in pairs for bidirectional communication. 


The SN75177 and SN75178 feature positive- and 
negative-current limiting and three-state outputs 
for the receiver and driver. The receiver features high 
input impedance, input hysteresis for increased 
Noise immunity, and input sensitivity of £200 milli- 
volts over a common-mode input voltage range of 
—12 volts to 12 volts. The driver features thermal 
shutdown for protection from line fault conditions. 






$N75177 ...JG or P 
DUAL-IN-LINE PACKAGE 
(TOP VIEW} 


BUS INPUT BUS OUTPUT 





SN75178 ...JG or P 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 





$N75177 FUNCTION TABLE 


DIFFERENTIAL INPUTS | ENABLE OUTPUTS 
A-B G 






Vip 20.2V H H 
—-0.2V<Vip<02V H ? 
Vip <0.2V H L 

Xx L Zz 


SN75178 FUNCTION TABLE 


DIFFERENTIAL INPUTS ENABLE OUTPUTS 


Vip >0.2V L 


H 
-0.2V <Vip<0.2V L ? 
Vip <0.2V L L 

xX H z 





H = high level, L = low level, ? = indeterminate, 


X = irrelevant, Z = high impedance (off) 


Thermal shutdown is designed to occur at a junction temperature of approximately 150° C. The driver is designed to 


drive current loads up to 60 milliamperes maximum. 


The SN75177 and SN75178 are designed for optimum performance when used on transmission buses employing the 
SN75172 and SN75174 differential line drivers, SN75173 and SN75175 differential line receivers, or SN75176 differ- 


ential bus transceiver. 


Copyright © 1980, Texas Instruments Incorporated 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





schematics of inputs and outputs 
EQUIVALENT OF DRIVER OR ENABLE INPUT TYPICAL OF ALL DRIVER OUTPUTS 


— = ow Vcc 
OUTPUT 
Driver input: Req=3k2 NOM -——— GND 
Enable input: Req =8k2 NOM 


EQUIVALENT OF EACH RECEIVER INPUT TYPICAL OF ALL RECEIVER OUTPUTS 


—— = Vcc 
852 
NOM 
OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





supply voltage, Vee see Note |): siieis 65 awit ke ceae sake eee Ceadneee ce eaeeerieevee ov 
Voltage atany busterminal ... cee ce cc ce ee we ce eet teeta sec e reer ecescese SMWVtOISV 
Differential input voltage (see: Note 2)! sace tee eawiwideda sist ens te wsiea aa see eases s H20V 
Enable input: voltage’ <:.0. cles gree S 0 Ses tree Woe dr bade ewidle ena eet. 6 cee Si Wega Weuse oes — 5,0 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3):JG Package ........ 830mW 

P Package ........ 1000mW 
Operating free-air temperature range... eee ec ee cece ce cece eee ecceseccsceeeee OC tO 70°C 
Storage’ temperature range: scx 0.4 case acdc hoe Susan ce RNS ea Eee Se eho be desaees —65 Cto 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG Package... cee wee ew tee ce eee 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P Package «wwe eee we we cee ee eee 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-Input voltage is measured at the noninverting input with respect to the corresponding inverting input. ; 
3. For operation above 25° C free-air temperature, derate the JG package to 528 mW at 70° C at the rate of 6.6 mW/® C and the P 
package to 640 mW at 70° Cat the rate of 8.0 mW/°C. In the JG package, SN75177 and SN75178 chips are glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 4.75 
Common-mode input voltage, Vic —7 
Differential input voltage, Vip +12 


eee | [Driver SSS 
ee ete ene =400 


[Diver SSst~—=<“‘;™~*dYSC~C“‘(S(SN;C!™!~S‘*' 
Set eee te Ok 












Operating free-air temperature, TA 0 Zo 


tthe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in his data sheet for common-mode 
input voltage and threshold voltage. 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 





PARAMETER TEST CONDITIONS MIN Typt MAX _ | UNIT 


VIH High-leve! input voltage 


ben ee ee 
VIK Input clamp voltage j= —18mA de ee 


VOH High-level output voltage ViIH™2V, Vit 70.8 V, 3.7 Vv 
loH = —33 mA 

Vot Low-level output voltage ViIH=2V, ViL=0.8V, Vv 
lo =33 mA 


IVoD1! Differential output voltage ea ne 2Vop2 


Ri = 1002, See Figure 9 2 2.7 Vv 
RL =54Q, See Figure 9 














Vop2! _—Differential output voltage 














Change in magnitude of 








AlVop! 

differential output voltage* 
Voc Common-mode output voltage 8 RL = 542 or 1002, See Figure 9 
AlVoc! Change in magnitude of 






common-mode output voltage 


Cer 
102 High-impedance-state output current Vo=-7Vto12V 
WH High-level input current Pv 24V 20 | A | 
In,____Lowelevel input current Pweoay CSO | 
7 Vo=-7V 180 

Vo=Vcc 


Vo=12V Pee ane | 


loc Supply current (total package) No load Outputs enabled 35 
Outputs disabled | 80 


t 
TAll typical vatues are at Veco =5 Vand Ta = 25°C. 
FANop! and A Voc! are the changes in magnitude of Vop and Voc. respectively, that occur when the input is changed from a high level 


to a low level. 
$in ELA Standard RS-422A, Voc. which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 































los Short-circuit output current mA 















driver switching characteristics, Vog = 5 V, Tp = 25°C 


MiN__TYP_MAX 
al hs Ac 5078 
8 
BOR Oe, <a iene tt aa e8 


Ts | 
cod 
| ns 
=< 
= 
ae | 
| ns | 












tpz~_ Output enable time to low level RL = 1102, See Figure 14 a a 
tpHz Output disable time from high level RL= 1102, See Figure 13 51 75 


See Figure 14 18 30 






tpLz Output disable time from low level RL=1102, 





I a Fa ER ns ee 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX 
VTH Differential-input high-threshold voltage | VQ = 2.7 V, 9 =-0.4 mA 0 Vv 
VTL Differential-input low-threshold voltage | Vo = 0.5 V, Io =8mA -o.20 
Vr+—Vr— _Hysteresis§ cap rete te) | me 
H 
L 















VIL Low-level enable input voltage 


Vin High-level enable inputvoltags SSCS 
VIK Enable-input clamp voltage \y=—-18mA 


Vo High-level output voltage Vip =200mV, IoH =—400yuA, See Figure 10] 2.7 





Vip =—200 mV, 


loL=8mA 






Vo Low-level output voltage 
loz High-impedance-state output current 


i Vij212V 
ty Line input current Otherinpur st Ne 
t 


See Figure 10 


lol =16 mA 








Vo 0.4 V to 2.4V pA 






mA 


ae 
os 
eae LE 
Mane 
See Note 4 Mev | SCS 
ii High-level enableinput caret [Vin=27V_——SSSSCSCSCSCSCSCSCS—~« 
ViL=OaV 100 
Pa Inputresntncs id 
Plog ___Shorteireuit uiput current «| SSCS 

ae 

Seneca a 


loc Supply current (total package) No load Supue enables 
Outputs disabled 


TAI! typical values are at Vec™=5V.,Ta= 25°C. 
The algebraic convention, where the less-positive (more-negative) limit Is designated minimum, Is used In this data sheet for common-mode 
Input voltage and threshold voltage levels only. 


§ Hysteresis Is the difference between the positive-going input threshold voltage, V4, and the negative-going input threshold voltage, V7_. See 
Figure 4, : 
NOTE 4: Refer to EIA standard RS-422A for exact conditions 


receiver switching characteristics, Vag = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX} UNIT 
tpLH Propagation delay time, low-to-high-level output Vip 7-2.5V to2.5V, ar oe ee 
tpH_ Propagation delay time, high-to-low-level output CL= 15 pF, See Figure 15 27 35 pons | 
tpzH Output enable time to high level ; 13 30] ons | 
tpz,_ Output enable time to low level CL= 15 pF, See Figure 16 | 19 80] ns 
tpHz Output disable time from high level j 26 35{ ons | 

- - CL=5pF, See Figure 16 
tp_z Output disable time from low level 27 35{ ons | 


.2 
mA 
35 mA 




























TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE ORIVER DIFFERENTIAL OUTPUT VOLTAGE 
vs vs vs 
DRIVER HIGH-LEVEL OUTPUT CURRENT ORIVER LOW-LEVEL OUTPUT CURRENT DRIVER OUTPUT CURRENT 
8 5 4 







Vec*5V ae Sak ee ee Vec=5V gz 





as att tT LL [vce-t 
> > + ea | Ta=25c 
4 4 | > 
§ % § 3 SJ 
i: ans 
> 3 $ > 
> > 25 a 
: - ‘EER Sees 
8 25 2 —_ 
z 7 : ENG 
2 § ? g 1S 
§ E 15 2 , 
x yt 4 
> 5 3 05 2 0.5 
0 a i 
0 -20 -40 -60 -80 -100 -120 0 20 40 60 80 100 120 0 10 20 30 40 50 60 70 80 90 100 
High-Level Output Current — mA lor — Low-Level Output Current — mA to — Output Current — mA 
FIGURE 1 FIGURE 2 FIGURE 3 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





VonH—High-Level Output Voltage—V 


VOL — Low-Level Output Voltage — V 


TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 


RECEIVER DIFFERENTIAL INPUT VOLTAGE 

"[ree= [Toto] taza | 
1 ce 
net 










Vo — Output Voltage — V 
Pop oA at) ey 


0 
125 -75 —25 0 25 50 75 100 125 
Vip — Differential Input Voltage — mV 








FIGURE 4 
RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER peeie ay OUTPUT VOLTAGE 
RECEIVER HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE 
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loH—High-Level Output Current—mA : Ta—Free-Air Temperature—"C 
FIGURE 5 FIGURE 6 
RECEIVER LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





PARAMETER MEASUREMENT INFORMATION 





Vio 
lou 
(-) 
Voc 
| SN75178 
SN75178 — Enable is 
Enable is = active low 
active low 
FIGURE 9—DRIVER V AND V, FIGURE 10—RECEIVER V AND V; 
OD oc OH OL 










eo sy 
INPUT Yoisyv 1.5Vv 
Ri = I | ov 


609 OUTPUT { 
tpp—e->} ae top 
I 


OUTPUT te oa 
C, = 15 pF 50% 
SN75178 Cc L 
L¢ | * (See Note B) 1 10% =-2.5V 


zi 
| 
| 
Enable is i 
active low tTD-ol be i be-trp 


TEST CIRCUIT VOLTAGE WAVEFORMS 






GENERATOR 
(See Note A) 







FIGURE 11—DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

















2.3V — om = = ZY 
INPUT PIS V 1.5V ar 
" \ 
Ry = 272 tpLH je—o] Femi "PHL Voy 
ourut Y ot fvoay | \asv 
GENERATOR OUTPUT | Vor 
(See Note A) hae = 15 pF \ 
See Note B) 
e—et—tpHL feet —tPLH 
alt | H Vou 
SN75178 = z 23V 2.3V 
ENABLED Enable is OUTPUT ; Vv 
active low am a ow MOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 12—DRIVER PROPAGATION TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tp < 6 ns, t¢ < 6 ns, 
Zout =502. 
B. Cy includes probe and jig capacitance. 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





PARAMETER MEASUREMENT INFORMATION 


OUTPUT 

















(SN75178) 3V 
INPUT 15V LSV 
(SN75177) | ov 
C_ = 50 pF RL= a ak 
ae (See Note B) 1102 pee on 
GENERAT' SN75178 
(see Note A) 502 Enable is = OUTPUT 2.3V | aty 
active low tpHz7—te-wl Voff ¥OV 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 13—DRIVER ENABLE AND DISABLE TIMES (tpzu, tpHz) 


5V 








RL® (SN75178) 3V 
1002 


INP’ 
OUTPUT ut 


(SN75177) OV 


| 
ketPZL my 


| 
I 
hs = 50 pF 
See Note B 
) I be tPLZ9>4 


502 SN75178 5V 
Enable is = | ee 
active low > OUTPUT 2.3V : 
— Fy =VoL 


TEST CIRCUIT VOLTAGE WAVEFORMS 








GENERATOR 
(See Note A) 





FIGURE 14—DRIVER ENABLE AND DISABLE TIMES (tpz_, tpiz) 






GENERATOR 
(see Note A) 













Cy = 15 pF 
(see Note B) 







tev $N75178 


Enable is 
active low 






TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 15—RECEIVER PROPAGATION DELAY TIMES 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tp < 6 ns, ty < 6 ns, 


Zour * 50 2. 
B. Cy includes probe and jig capacitance. 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





PARAMETER MEASUREMENT INFORMATION 


$1 


Oo—5V 







(see Note C) 


C 
(see Note B) ‘e 
: ¢{* 
SN75178 


Enable is 
502 active low 










GENERATOR 
(see Note A) 


TEST CIRCUIT 


tez7H teze 


(SN75177} 3V- (SN75177) 3V ‘ 
S1to—1.5 
$10 1.5V ; 
NP 15V $2 open INPUT 15V — S2closed 
INPUT $3 closed f S3 open 
(SN75178} ov (SN75178) i ov 


! 

i 
=e le—‘zn as \— ze 
J 


Vv 
\ fee OH tw asy 
OUTPUT —— 18V 

——-—-— ov OUTPUT -- 15V 





Vor 
tpyHz tpLz 
(SN75177) 3V (SN75177) 3V 
$1to 15V Sitot5V 
INPUT S2 closed INPUT $2 closed 
| $3 closed I $3 closed 
(SN75178) (SN75178) | ov 
| 
—|] = je—trez 
! ———s13V 
OUTPUT I 
OUTPUT —-- 05V 
Vor 
VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t, = t¢ = 6 ns, 
B. C_ Includes probe and jig capacitance, 
C. All diodes are 1N916 or equivalent. 


FIGURE 17—RECEIVER ENABLE AND DISABLE TIMES 





TYPICAL APPLICATION 


SN75177 











$N75176 


abe 
ae 


SN75176 


SN75178 





SN75176 
NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 
possible. 
FIGURE 18 
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fy INTERFACE TYPES SN55182, SN75182, SN55183, SN75183 
CIRCUITS DUAL DIFFERENTIAL RECEIVERS AND DRIVERS 


BULLETIN NO. DL-S 11767, OCTOBER 1972—REVISED JANUARY 1977 





LINE CIRCUITS 
featuring 
e Single 5-V Supply 
® Differential Line Operation 
e Dual Channels 
e@ TTL/DTL Compatibility 
additional features of SN55182 and additional features of SN55183 and 
SN75182 line receivers SN75183 line drivers 
e Designed to be Interchangeable e Designed to be Interchangeable 
with National Semiconductor with National Semiconductor 
DS7820A and DS8820A DS7830 and DS8830 
e +15 V Common-Mode Input Voltage Range e Short-circuit Protection of Outputs 
e +15 V Differential Input e@ Output Clamp Diodes to Terminate 
Voltage Range Line Transients 
Individual Channel Strobes @ High-Current Outputs 
@ Built-In Optional Line-Termination Resistor e Quad Inputs 
e Individual Frequency Response Controls e@ Single-Ended or Differential 


AND/NAND Outputs 
description 


The SN55182 and SN75182 dual differential line receivers are designed to sense small differential signals in the 
presence of large common-mode noise. These devices give TTL compatible output signals as a function of the polarity 
of the differential input voltage. The frequency response of each channel may be easily controlled by a single external 
capacitor to provide immunity to differential noise spikes. The output goes to a high level when the inputs are 
Open-circuited. A strobe input is provided which, when in the low level, disables the receiver and forces the output to a 
high level. 


The SN55183 and SN75183 dual differential line drivers are designed to provide differential output signals with 
high-current capability for driving balanced lines, such as twisted-pair, at normal line impedances without high power 
dissipation. These devices may be used as TTL expander/phase splitters as the output stages are similar to TTL 
totem-pole outputs. 


Both the driver and receiver are of monolithic single-chip construction, and both halves of the dual circuits use common 
power supply and ground terminals. 


The SN55182 and SN55183 are characterized for operation over the full military temperature range of —55°C to 
125°C and the SN75182 and SN75183 are characterized for operation from 0°C to 70°C. Both devices are available in 
either the ceramic (J) or plastic (N) dual-in-line package. 


CONTENTS 
Line Receivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 
Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 


Line Drivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 


Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 


Typical Application Data 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 





schematic (each receiver) 


RESPONSE TIME JOR N DUAL-IN-LINE PACKAGE 


CONTROL 


ry (TOP VIEW) 


RECEIVER NO. 2 


i NON- RESP 


INV INV TIME OUT- 


Voc INPUT RT INPUT STRB CONT PUT 
on 


(NPUT 


7) 





GROUND 


INVERTING (1. 131 
INPUT 


Sk STROBE 


Resistor values shown are nominal and in ohms. 


logic FUNCTION TABLE 


DIFF 
L Xx H 
H L L 


H = Vy > Vix min or Vip more positive than Vy max 
L= Vj < Vi_ max or Vip more negative than Vr_ max 
X = irrelevant 






INV. Ry NON- STRB RESP OUT- GND 
INPUT INV TIME PUT 
INPUT CONT 






RECEIVER NO. 1 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2... ee ee ee ee te ee ee th ee ee ee ee) BV 
Common-mode input voltage .. 1. 0 ee et te we tw te ete tw eee we ee tt ew ew )=6FZOV 
Differential input voltage (see Note2) 5 wwe we ee eee th we we ee tw © 6EZOV 
Strobe input Voltage ole. 60.328 3, Sb Gah wh ae an Be ee Be we ee ed Oe we ee Ce SV 
Outputsink current. 2... ww et te eh ee tee te we ew ee we eee we we ew eo ee 6=SOMA 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note3) . ..... 2... . 600mW 
Operating free-air temperature range: SN55182 . 2. ww ww ww ee te et tt hw —55°C to 125°C 

SNIGIB2” 6. ao: bos be Me ee ee ee OTTO 
Storage temperaturerange . 6. ee ee ee ee eee ee ee es 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . ... +... s SC Ree be a a 2800-6 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . «© 2 6 eee 2 ee we ew ew 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 

. Differential voltage valuas sra at the noninverting terminal with rescect to the Inverting terminal. 

For operation of SN55182 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information 
section, which starts on page 21. In the J package, these chips are glass-mounted, 


recommended operating conditions 


MIN NOM MAX |MIN NOM MAX 


Supply voltage, Voc }45 5 65/45 5 55| Vv | 
Common-mode input voltage, Vic £15 Ee  ] 


1 
2 


9 











Highlevel output current, IO ee) a) 
Lovrevel output current, Io ES I 
Operating free-air temperature, Ta 1-55, 128 | 
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electrical characteristics over recommended ranges of Vcc, Vic, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS* 


Vo =2.5V, Vic=—3Vto3V 
Vv Differential input high-threshold volt 
TH ee ales nae lon =—400 nA | Vic=—15V to 15V 
: ome Vo =0.4V, Vic=-3Vto3V 
VTL Differential input low-threshold voltage loL = 16 mA, Vic==15V to 15V 


ViH(strobe) High-level strobe input voltage 















MIN Typt MAX | UNIT 


o 
~“ 


N 
= 
oa 
ao 












ViL(strobe} Low-level strobe input voltage |} 9 09 | 
lon = —400 vA 
V High-level output voltage 
OH igh-level outpu g Vip=-1V, Vstrobe = 9.4 V, 
oH =—400 vA 
Vip =-1V, Vstrobe = 2.1 V, 
Vv Low-t 
OL ow-level output voltage lo. =16mA 
| Vig 15V 
inverting 
Vic=0V ie) 0.5 





i t 
wee 3. 4.2 





Vic=—-15V 
Vic=15V 
Vic=0V 
Vic =-15V 


IsH High-level strobe current Vstrobe = 5-5 V 
Ise Low-level strobe current Vstrobe = 0 
i 





Noninverting 
input 








9.8 





Input resistance . ee 
Noninverting input 
Rr Line terminating resistance Ta = 25°C 
los Short-circuit output current Vcc =5.5V, Vo=0 


Vic=15V, Vip=-1V 
Vic =0, Vip =-0.5 V 
Vic=-15V, Vip=-1V 


r 


120 170 250 
—2.8 -4.5 -6.7 
4.2 

6.8 10.2 


rep) 
3 








Supply current 
(average per receiver) 









cc 





w 
ro) 
I 
a N 
| 











TtUnless otherwise noted, Vstrobe 2 2.1 V or open. 
tan typical values are at Vcc = 5 V, Vic = 0, and T, = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 


; Propagation delay time, low-to-high-level output 
PLH(D) from differential input 
Propagation delay time, high-to-low-level output 


2 


MIN TYP MAX | UNIT 





18 40 






















t Ri = 4009, 
PHL(D) from differential input RG 15 pF 
: : : L=15pF, 

Propagation delay time, low-to-high-level output 
tPLHIS) pagati y time, low igh-level outp See Figure 1 


from strobe input 
Propagation delay time, high-to-low-level output 
from strobe input 






iio] 
Ww 
oO 


tPHL(S) 
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TYPES $N55182, $N75182 
DUAL DIFFERENTIAL LINE RECEIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT OUTPUT 








Vcc =5V 









PULSE 
GENERATOR NO. 1 
(See Note A) 


See Note C 









CL = 15 pF 
(See Note B) 







PULSE 
GENERATOR NO. 2 
(See Note A) 


n 
4 
a 
ro) 
a 
m 
—_ 
w 
< 
-_ 
w 
< 
—_ 
Ww 
< 
= 
wo 
< 
im) Nn 
< o 
< 


1! 
! 
| ! Vou 
OUTPUT 1.3 V 1.3V | 13V 1.3V 


tPHL(s) ~+-Pd le tenis) 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generators have the following characteristics: 2g = 50 Q, ty = 10 ns, te = 10 ns, ty, = 0.5 + 0.1 us, PRR = 1 MHz. 
B. Cy. includes probe and jig capacitance. 
Cc. All diodes are 1N3064 or equivalent. 


FIGURE 1-PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 


DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs 


vs vs 
SUPPLY VOLTAGE COMMON-MODE VOLTAGE FREE-AIR TEMPERATURE 
100 


Vip—Differential tnput Threshold Voltage—V 


Vip—Differentiat input Threshold Voltage—V 
Vio—Differential Input Threshold Voltage—mV 





—200 
-75 -50 -25 0 25 50 75 100 125 








Vcc—Supply Voltage—V Vic-—Common-Mode input Voltage—V Ta—Free-Air Temperature—C 
FIGURE 2 FIGURE 3 FIGURE 4 
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1j—Input Current—mA 


Vo—Output Voltage—V 





TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 


FREE-AIR TEMPERATURE 





f=, Vip =—0.5 V, lol =16 mA 
Se ee 


VOLTAGE TRANSFER CHARACTERISTICS 


vecney - Ta=25°C tet 






Vic =0 







FROM OUTPUT 


10a 


Vo—Output Voltage—V 


cs 
Soe) a00 
Se07//nnnne 
(REE? 








0 
—75 -50 -25 0 25 50 75 100 125 05 -03 #-0.1 0.1 0.3 0.5 
Ta—Free-Air Temperature—C Vip—Differential Input Voltage—V 
FIGURE 5 FIGURE 6 
INPUT CURRENT TERMINATING RESISTANCE 
vs vs 
INPUT VOLTAGE FREE-AIR TEMPERATURE 


Aas ae on ZA 
Pf AR 


Ry—Terminating Resistance—Q 





150 
—75 -50 -25 0 25 50 75 100 125 
Vi—Input Voltage—V Ta—Free-Air Temperature— C 
FIGURE 7 FIGURE 8 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 





TYPICAL CHARACTERISTICS 


SUPPLY CURRENT POWER DISSIPATION 
(AVERAGE PER RECEIVER) (AVERAGE PER RECEIVER) 
vs vs 
COMMON-MODE INPUT VOLTAGE COMMON-MODE INPUT VOLTAGE 









Vee *5V 
No toad 














Vec*5V 
Vip = -1V 





10 -R Ta* 25°C 
4 NU z RY Max rated Pp at Ta = 125° ch 
i 8 NI MS 5 200 
Pablo Sense eal) i ATT 
, Ne 3 
5! 4 ine I 100 
2 b 
BHEGEBas| CERNE 
es 0 
—20 -20 -10 0 10 20 
eae Mode Input bee Vic—Common-Mode Input Voltage-'V 
FIGURE 9 FIGURE 10 
NOISE PULSE WIDTH 
vs 
RESPONSE-TIME-CONTROL CAPACITANCE | 
1000 


95 ED Ce ONS OD OG 88: 
I 


Vec=5V HH s 













tyw—Maximum Noise Pulse Width—ns 
8 


40 |—] 
Ht ie 
sla 
10 
10 40 100 400 1000 400010,000 


Response-Time-Controt Capacitance—pF 


FIGURE 11 INPUT PULSE FOR FIGURE 11 


PROPAGATION DELAY TIMES FROM 
DIFFERENTIAL INPUT PROPAGATION DELAY TIMES FROM STROBE INPUT 
vs 


vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


3 





Veco *5V 
See Figure 1 


Vcc #5V 


w(setor_| | 1 | [4 
‘ Bn 28 


Strobe Input—ns 
ee 
ce) 


Differential Ingut—ns 





tPLHID) OF tPHL(D}—Propagation Delay Time from 
tPLH(S) OF PHL (S}—Propagation Delay Time from 


4 
-75 -60 -25 0 25 50 75 100 125 -75 -§0 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—C Ta-Free-Air Temperature—"C 


FIGURE 12 FIGURE 13 


NOTE 4: Figure 11 shows the maximum width of the illustrated pulse that can be applied differentially without the output changing from the 
low to high level. 
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schematic (each driver) 
J OR N DUAL-IN-LINE PACKAGE 


(TOP VIEW) 


DRIVER NO. 2 


DRIVER NO. 1 





Y = ABCD 
Z = ABCD 


Resistor values shown are nominal and in ohms. 


V.- - - Voc bus 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


positive logic: 


Supply voltage, Vcc (see Note 1) 2. 2. 1 ew ee ee ee ee ee te te et ee ee el e)6~ hUVUN 
InputVvoltage: | Ge. tte A me fer kt Be a ere, BLS Be we A eA Se oe, SSV 
Duration of output short-circuit (see Note2) 2... 1 1 we eet tt tw et ee ew ee eee 1S 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note3) ..... =.=. =. 600mW 
Operating free-air temperature range, SN55183 . 1. ww we ee ee ee ee ee ee e)~=«6 BEC to 125°C 

SNIS193 ee BK ee HES SOSA ee ORS Be OE DINS 
Storage temperaturerange . . 1... ee ee ee ee ee ee ee te ee ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage ... 1... ee ee ee ew ee ~~ © 6800°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . .. 1... ee ee ee ew ee ~)~©6©260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 
2. Not more than one output should be shorted to ground at a time. 
3. For operation of SN55183 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information 
section, which starts on page 21. In the J package, these chips are glass-mounted. 


recommended operating conditions 


UNIT 
ee NOM MAX|MIN NOM MAX unr 


[Supply vohage Veg_—SSCSCSCSCSCSCSCSCSCSSCSCSCi‘“‘s~‘~*~d SBTC 
[Highevel output current, ton AO 
[Lowievel outputcurrents IL | PAO ma 
[Operating free-air wemperature, TAS 70 
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TYPES S$N55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 





electrical characteristics over recommended ranges of Vcc and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX! UNIT 


Vit Low-level input voltage | Vv | 
ViH=2V, IoH=-0.8mA 

VoH_ High-level output voltage Y 
Vin=2V, lon=—-40mA 

[Von Higbee ouputvotioe | (AND) 1H OH | 


ViL=ORV, to =32ma | 02 
Vv | UTPU 
OL Low-level output voltage Oo T ViL=0.8 Vv, lo. = 40 mA [C22 
Teruel ll 







< 











< 












< 


VIL=O0.8V, loH =—0.8mA 


i -| ut volta e z 
ou Vv , 2 
re) ve g Vin Vv, lol = 40 mA 


WH High-level input current VIH=2.4V P4200} HAY 
ty Input current at maximum input voltage Vin =5.5V | mA | 
ly Low-level input current ViL=0.4V | mA | 


log  Short-circuit output currents Vec=5V, Ta=125 C -—40 -—100 —120 


Vec=5V, Allinputs at 5 V, 
I \ t i 
ia gs cui lla ee phase 


TAIl typical values are at Veco =5V. TA = 25°C. 
§ Not more than one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one second. 











3/3 
Dl >] > 





switching characteristics, Vcc = 5 V, Ta = 25°C 


Lee 
low-to-high-level Y output AND 
ai Propagation delay time, gates | 218] os | 
high-to-low-level Y output Ci = 15 pF, 
low-to-high-level Z output NAND 
Propagation delay time, gates 
ae ais 











high-to-low-level Z output 













Propagation delay time, 


















tpLH flow-to-high-level 













‘ : Y output ZL = 100 2 in series 
differential output , 
Prcnscstion delay time with respect with 5000 pF, 
i i 
ne is to Z output See Figure 14(b) 


tPHL high-to-low-level 
differential output 
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PARAMETER MEASUREMENT INFORMATION 


INPUT Vec *5V INPUT Veco =5V¥ 













PULSE 
GENERATOR 
(See Note A) 


Y 
OUTPUT 






GENERATOR 


(See Note A} C= 15 pF 


(See Note B) 
CL © 15 pF 


OUTPUT 5000 pF 
oe mene ame yam ae aod z 
=e fl i SiSeeNoteB) J OUTPUT 


TEST CIRCUIT TEST CIRCUIT 


ae ee em om we SY 
‘ 
| ov 
t 


i 
—>} Pu fe el HL 


= 
DIFFERENTIAL H \ “vz 
OUTPUT ov ov 
VOLTAGE 
~-Vvz 


(NPUT 





z 
ouTPUuT 
} } AA ----- Vo 
—sl PH. 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
(a)—OUTPUTS Y AND Z (b)—DIFFERENTIAL OUTPUT 


NOTES: A. The pulse generator has the following characteristics: Zo = 50 Q, te = 10 ns, te= 10 ns, ty = 0.5 us, PRR = 1 MHz. 
B. Cy includes probe and jig capacitance. 
C. Waveforms are monitored on an oscilloscope with Rip > 1 MN. 


FIGURE 14—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 


THRESHOLD VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 
















KA 1,200 2 LOAD 
> > 3 RIN 
a 
om ea 
so Sewer [SLE 
3 jaudoate— fT | [Ti 
ae a ee a aS LY 
a cn 
max a 
HAP 
'f 
“-75 —-50 —25 0 25 50 75 100 125 = —20 —40 -—60 -80 —100—120—140 —160 
Ta—Free-Air Temperature— C !oH—Output Current—mA 
FIGURE 15 FIGURE 16 
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TYPES SN55183, SN75183 


DUAL DIFFERENTIAL LINE DRIVERS 


Vyz-—Differential Output Voltage—V 


Propagation Delay Time—ns 


TYPICAL CHARACTERISTICS 


DIFFERENTIAL OUTPUT VOLTAGE 
vs 


DIFFERENTIAL OUTPUT CURRENT 


25 50 75 100 
lop—Differential Output Current—mA 
FIGURE 17 


PROPAGATION DELAY TIME OF 
DIFFERENTIAL OUTPUT 


vs 
FREE-AIR TEMPERATURE 


Ta—Free-Air Temperature—C 
FIGURE 19 








—75 -50 -25 0 25 50 75 100 125 


Vo_—Output Voltage—V 


Total Power Dissipation-mW 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


one eaaiaas 
areal oe 


Cheer 





0 
0 20 40 60 80 100 120 140 160 180 200 
lo_—Output Current—mA 
FIGURE 18 


TOTAL POWER DISSIPATION 
(BOTH DRIVERS) 


vs 
FREQUENCY 









240 
Vcc=5V 


11) I 
Vinee evaitsadmncaie (lcs beull 
aaa 1 
TEM TT ZL 
i a ee a 
woo LETTE EET 
be HSB te 
EEN EET TT 
nL a 
60 
vo LUMI CTE 


0.1 04 1=—- 4 10 40 100 
f—Frequency—MHz 
FIGURE 20 
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TYPICAL APPLICATION DATA 
















Veco *5V 
Vec*5V 
% SN55182 | 

% SN55183 | coe -7 
| | | 

8 INV 
INPUTS ff input | | 

ry 





0.002 uF 


(See Note A) OUTPUT 


RESP TIME CONT 


NONINV 
| INPUT \ 100 pF 
| TWISTED STROBE 1 Tiseo Note B) 
Relea PAIR be GND Los 
a aa 


NOTES: A, When the inputs are open-circuited, the output will be high. A capacitor may be used for dc isolation of the line-terminating resistor. 
At the frequency of operation, the impedance of the capacitor should be relatively small, 


Example: let f=5MHz 


C = 0.002 uF 
1 1 
CO" Son Soe © ANGLIN DOC 02 ol 
2nfC 2m (5 X 10%) (0,002 X 10%) 
Zc 162 


B. Use of a capacitor to contro! response time is optional. 


FIGURE 21—TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 
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FUTURE PRODUCTS TYPE SN75186 
TO BE ANNOUNCED QUADRUPLE LINE DRIVER 


OCTOBER 1980 





JOR N PACKAGE 
e Meets EIA Standards RS-232C and (TOP VIEW) 
RS-423A 


e Wide Supply Voltage Range...+7.5V 
tot15V 


e@ Low Supply Current...4.5 mA Max 
per Channel 


@ Wave Shaping with External Resistors 
e Inputs Compatible with TTL and CMOS 


e@ Outputs at High Impedance when Power 
Is Off 


e Positive- and Negative-Current Limiting 


WS, 1A 2A 3WS, 3A 
2ws 4ws 


e@ §N75156 is Dual Version in 8-Pin 
Package 


NC—No interrat connection 





description 


The SN75186 consists of two pairs of single-ended line drivers designed to meet the requirements of E1A Standards 
RS-232C and RS-423A, CCITT Recommendations V.10, V.28, and X.26, and Federal Standard FIPS 1030. This 
device maintains regulated high and low output levels of 5.5 volts and —5.5 volts, respectively, over a wide range of 
power supply voltages. A high output impedance is maintained without the use of an external blocking diode. The 
output transition time of each pair of drivers can be adjusted from 1 microsecond to 100 minroneepnes by means of an 
external resistor at the waveshaping (WS) pin. 
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on a product under development. Texas INCORPORATED 
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fy FUTURE PRODUCTS 
TU BE ANNUUNCED 


TYPE SN75187 
QUADRUPLE LINE DRIVER 


OCTOBER 1980 





e@ Meets EIA Standard RS-423A 

@ Operates From +5-V Supplies 

e@ Minimum Unloaded Output Voltage 
Of+t4V 

@ High-lmpedance Output over +6-V Common- 
Mode Range with Power Off (No external 
diode required) 

e Low Power Dissipation ...60 mW Max 
per Channel 

e Positive- and Negative-Current Limiting for 
Slew Rate Control 

description 


JOR N PACKAGE 





The SN75187 is a single-ended line driver designed to meet the requirements of EIA Standard RS-423A. The 
unloaded output voltage is at least 4 volts and —4 volts for high and low levels, respectively, over the recommended 
ranges of supply voltage (+4.5 volts to +5.5 volts) and temperature (0°C to 70°C). The fully loaded output voltages are 
greater than +3.6 volts for the same conditions. The outputs maintain the high-impedance state when both power 
supplies are off over the common-mode input voltage range of —6 volts to 6 volts. Limiting is provided for both positive 
and negative currents to limit slew rates. 





This 


PRODUCT PREVIEW 


document contains information TEXAS I N Ss T R U M EN TS 


on a product under development. Texas 


Instruments reserves the right to change or 
discontinue this product without notice. 
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INTERFACE TYPE SN75188 


CIRCUITS UUAUKUPLE LINE DRIVER 


BULLETIN NO. DL-S 11874, SEPTEMBER 1973—REVISED JANUARY 1977 





@ Meets Specifications of ELA RS-232C JORN 


’ . DUAL-IN-LINE PACKAGE 
e@ Designed to be Interchangeable with Motorola (TOP VIEW) 
MC1488 


Current-Limited Output... 10 mA Typical pect’ ae 
Power-Off Output Impedance... 300 2 Min 
Slew Rate Control by Load Capacitor 
Flexible Supply Voltage Range 


Input Compatible with Most TTL and DTL 
Circuits 


description 


The SN75188 is a monolithic quadruple line driver 
designed to interface data terminal equipment with 
data communications equipment in conformance 
with the specifications of EIA Standard RS-232C 
with a diode in series with each supply-voltage 
terminal as shown under typical applications. The 
device is characterized for operation from O°C to 
75°C. 


schematic (each driver) 


positive logic: 





TO OTHER 
ORIVERS 












Voc+ 


~— 
e---}¢-- 


H = high level, L = low level, 
X = irrelevant 


GND 


TO 
OTHER 
ORIVERS 






All resistor values shown 
are nominal and in ohms. 


Vec~ 
TO OTHER 
ORIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ at (or below) 25°C free-air temperature (see NotesTand2) ............ #15V 
Supply voltage Vcc— at (or below) 25°C free-air temperature (see Notes 1 and 2) wee ew ee) 6 TEV 


Inputvoltagerange . . . 1 1 1 we ee ee et ee i eee Hae Bare te car as Teh eG -15Vto7V 
Outputvoltagerange . 1. 1 we eee ee ee te wee ew ew ew we) 6D V tO 15 V 
Continuous total dissipation at (or below) 25° G tres-aip temperate (see Note 2) eo Ane ae AL al A .. IW 
Operating free-air temperaturerange .........6446. Sh aa a A ae oe °C to 75°C 
Storage temperaturerange .......2.+2e se eee eae wee ee ee ew te )~=6= 65°C to 175°C 
Lead temperature 1/16 inch from nsse for BU seconde: dipsckage ¢ Sate aia: wee ee ae ee BOOPE 


Lead temperature 1/16 inch from case for 10 seconds: N package... ee ee ee ee ee ee ee) 6 260°C 


NOTES: 1. All voitage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Maximum Supply Voltage Curve, Figure 6, and the Dissipation 
Derating Curves in the Thermal Information Section, which begins on page 21. In the J package, SN75188 chips are glass-mounted. 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


REVISED JANUARY 1977 





electrical characteristics over operating free-air temperature range, VCC+ = 9 V, VCcC—=—9 V 
(unless otherwise noted) 


MIN TYPt MAX 
ARAMETER EST CONDIT 
i oe (SEE NOTE 4) 


Vin, High-level input voltage re re ee) eee 


VIL Low-level input voltage 0.8 
Vec+=9V, 
Vec—2-9V 
Voct+ ® 13.2 V, 
Wecs sr leey p88 
Voc+=9V, 6 
Vcc—*#-9V 


















Vou _ High-level output voltage 

















Low-level output voltage 





Vv 
VOL Vv 
A 
Iie__Lowlevel input current 


lOS(H) Short-circuit output current at high level @ Vv, =0.8V, Vo=0 -10 —12 
IOS(L) Short-circuit output current at low level @ Vi =1.9V, Vo =0 12 


6 7 
ee 
Pt = 1.6 | m 
m 
Vv =Q Vcc—= 0, 
To Output resistance, power off ce o 
Vo ®-2Vto2V 
Vec+=9V, 
No load All inputs at 0.8 V | 4 OB] 
Voc+=12V, | Allinputsat1.9V | 19-25 | 
No load All inputs at 0.8 V 


All inputs at 1.9 V 34 
No load, 
Ta = 25°C All inputs at 0.8 V 


Vec—=-9V, | All inputs at 1.9 V -17 

No load All inputs at 0.8 V 

Voc—=—12V,} All inputs at 1.9 V 
4 






!cc+ Supply current from Voc+ 


















Supply current from Voc— 


-—2 
No load All inputs at 0.8 V f= 0.015 | 


All inputs at 0.8 V p28 | 
Vec—=-9V, 
No load 


Vv =12V, Vec—=-12V, 
CC+ cc 576 
No load 


lcc- 






Pp Tota! power dissipation 


3 <j 2 
< < 
Di Pl > i 


tat typical values are at Ta = 25°C, 
*Not more than one output should be shorted at a time, 


NOTE 4: The algebraic convention, where the fess positive (more negative) limit Is designated as minimum, Is used in this data sheet for logic 
voltage levels only, e.9., if —6 V is a maximum, the typical vatue is a more negative voltage, 


switching characteristics, Vcc+ = 9 V, Vcc— = —9 V, TA = 25°C 


P 720360 | os 
RL=3kR, P1090 175 | ns] 
See Figure 1 [88 100_| as] 
AL = SKA tO TKR, OL = 2500 PF, 
See Figure 1 


tMeasured between 10% and 90% points of output waveform. 
§ Measured between +3 V and —3 V points on the output waveform (EIA RS-232C conditions) 
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TYPE SN75188 


Bt 
Ge) 
= +) 
¢: 
is 
rf 
ri 
a 
a: 
rt 
c 
Es 
<<. 
ind 
oa 










INPUT 










INPUT 1.5V 1.5V 
1 ov 
t 
PULSE PHL pis PLH . 
GENERATOR OUTPUT 90% VF 50% OH 
(See Note A) Lso% 60% 
OUTPUT aa et 


CL | ee ee ee ae ee VoL 
(See Note B) | | | 
we i tTTHL—>| mel le tri 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTE: A. The pulse generator has the following characteristics: ty = 0.5 us, PRR = 1 MHz, Zg = 50 2. 
B. Ci includes probe and jig capacitance, 


FIGURE 1—PROPAGATION AND TRANSITION TIMES 





TYPICAL CHARACTERISTICS 


OUTPUT CURRENT 
$ 


v 
OUTPUT VOLTAGE 
VOLTAGE TRANSFER CHARACTERISTICS 


Vec+ #9 V. Voce = -9 VL) 
Voce * 6 V, Voc = -6V iene 


Vc—Output Voltage—V 





002040608 1 12141618 2 


20 
-16 -12 -8 -4 0 4 8 12 #16 
Vi -Input Voltage—V 


Vo—Output Voitage-V 
FIGURE 2 FIGURE 3 


SHORT-CIRCUIT OUTPUT CURRENT SLEW RATE 
vs vs 
FREE-AIR TEMPERATURE LOAD CAPACITANCE 


12 
(ae 



















a al 
5 6 
Boalt de etic esl g 100 
e 3 > 
leat TLL 
6 0 FVcc~ 2=-9V é 
3 “3 E 10 
FS Same a HH 
a || Ecotec Stet 
Se eee aniline aii 
ial N 
-a 10 ae 6 70 80 ‘0 ad ad 10,000 
f ° Cy—Load Capacitance—pF 
Ta—Free-Air Temperature— C ‘ 
FIGURE 4 FIGURES 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 





THERMAL INFORMATION 


MAXIMUM SUPPLY VOLTAGE 
vs 


FREE-AIR TEMPERATURE 





















a 
i-8) 
=) 
£ 
o 
> 
2 
a 
Qa 
3 
n 
af 
+) 
oO 
oO 
2 
0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—C 
FIGURE 6 
TYPICAL APPLICATION DATA 
Diodes placed in series with the Vec+ and Voc leads will protect 
the SN75188 in the fault condition where the device outputs are 
shorted to +15 V and the power supplies are at low voltage and 
provide low-impedance paths to ground. 
OUTPUT TO RTL 
-- -0.7 VTO3.7V 
1/4 SN75188 Vect+ 
3 V = _ o>» i 
OUTPUT TO DTL { 
acs -0.7 VTO5.7V 1 
INPUT FROM) 4745N75188 L 
TTL OR DTL 5V = = 
OUTPUT TO HNIL SNTSI6S 
pelos -0.7T0 10 V 
1/4 SN75188 “CC— 








OUTPUT TO MOS 
-10VTOOV —-———— r 
1/4 SN75188 10k2 cc— 
Vec+ = 12 V ~12V = 
Vec~=-12V 
FIGURE 7—LOGIC TRANSLATOR APPLICATIONS FIGURE 8—POWER SUPPLY PROTECTION TO MEET 
POWER-OFF FAULT CONDITIONS OF 
EIA STANDARD RS-232C 
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INTERFACE TYPES SN75189, SN75189A 


CincuiTs MAIAMPIMtr 01 Perm 
wssewwene UVUAUNUIrLE LINE nCCLCIVERnS 


BULLETIN NO. DL-S 12035, SEPTEMBER 1973 — REVISED SEPTEMBER 1980 







e Input Resistance...3kQ to 7kQ e Built-in Input Hysteresis (Double Thresholds) 
e Input Signal Range...+30V e@ Response Control Provides: 


e Fully Interchangeable with Mototola Input Threshold Shifting 


MC1489, MC1489A Input Noise Filtering 
© Operates From Single 5-V Supply e Satisfies Requirements of EIA RS-232-C 


schematic (each receiver) 


ourrut 
RESPONSE 


CONTROL 


INPUT 4k 
: et 


SN75189_  SN75189A 
R1 10k 2k 


Resistor values shown are nominal and in ohms, 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 





description 


The SN75189 and SN75189A are monolithic quadruple fine receivers designed to.satisfy the requirements of the 
standard interface between data terminal equipment and data communication equipment as defined by EIA 
Standard RS-232C. A separate response control terminal is provided for each receiver. A resistor or a resistor and bias 
‘voltage source can be connected between this terminal and ground to shift the input threshold voltage levels. An external 
capacitor can be connected between this terminal and ground to provide input noise filtering. 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (sea Note 1) aca ecw Se a we ee es eb ewe ede we eee TOV 
IIDUEVOLtAGG ete <u na) OR aateet es, eS ee SE BE OS ek ares Sarees ESOV 
Outputcurrent ......6.6-+ ees ete else tel ce er oh eee eh a ee eed) See er wo - 2OMA 
Continuous total dissipation at (or below) 25° © free-air teinperature (see Note 2) Se Raa an Se cas Sota 18 -. IW 
Operating free-air temperaturerange . 2 6 2 1 ee ww ew ee ee we we hw tt tw "0°C to 75°C 
Storage temperaturerange . . 6. 6 6 ee ee we we wt tw wt we ew —65°C to 175°C 
Lead temperature 1/16 inch from case for G0 seconds: Jpackage . .. 1.20 ee ee ee ew ee © 68300 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . 1... 2. 6 ee ee ee we eee 260°C 


NOTES: 1, Voltage values are with respect to the network ground terminal, 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21. in the J package, SN75189 and SN75189A chips are glass-mounted, 
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TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


a ES I BP I a GI TS A TSP OT IS ELT OEY 
electrical characteristics over operating free-air temperature range, Vcc = 5V + 1%, (unless otherwise noted) 


PARAMETER TEST cer CONDERIONG? SN75189 SN75189A UNIT 
FIGURE MIN TYPt MAX | MIN Tes MAX 
Vr+ Positive-going threshold voltage Ta= 25°C 
VT Negative-going threshold voltage Ta= 25°C 
—— 
VoOH High-level output voltage 


ee ae 
VoL Low-level output voltage Dae 4 Vya3V, loi = 10mA | _02 0.48 


















a 
bad 
a 
w 


Input open, _!OH = —0.5m 260 4S 
Vj=25V 6 | 36 8.3 | 
I High-level input t 
ee Vie3V peas eas 
Rana eran ae vis=35v a -36 as 


=-3V 


V2 250 
vy 





TAII characteristics are measured with the response control terminal open. 
All typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 





















tTLH Transition time, low-to-high-level output CL=15pF, RL =3.9k2 


CL=15pF, RL =3902 





tpLH Propagation delay time, low-to-high-level output CL=15pF, Rp =3.9k2 | 2585 
tpHL Propagation delay time, high-to-low-level output CL=15pF, RL=3902]7 = =—25 50 | 





tTHL Transition time, high-to-low-level output 


















Vcc '0H 
=\ Vcc 
Vr.Vi 
aE I 

RESPONSE 

CONTROL Von == RESPONSE 
RESPONSE CONTROL 
CONTROL OPEN 






OPEN 


\cc is tested for all four 
receivers simultaneously 









ce \ SC, VoL + = 
UMS 1. fre Frc 4 I ib 
ier 





SPECIFIED 





FIGURE 2—lye, i. lec FIGURE 3—Io9s5 





















Vec 
<10ns—>| jo | Re xt0 8 
RL 90% a av 
al 50% "Ry 10% 10% 1 50% au 
PULSE (See Note C) t elec 
GENERATOR a aa 
(See Note A) | ie . Von 
OUTPUT 90% WNWisv SV 0% 
RESPONSE ec aes a ‘ 10% 10% \ Vet 
CONTROL | ee Note eT it, ee LL See 
OPEN = ae (TH. —o| be fo——of— tH 
Tee ee VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zo, = 50 2, ty = 500 ns. 
B. Cy includes probe and jig capacitance, C. All diodes are 1N3064 or equivalent. 
FIGURE 4—SWITCHING TIMES 
8 Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 





TYPICAL CHARACTERISTICS 


SN75189 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Vo—Output Voltage—V 





Vi-Input Voltage—V 
FIGURE 5 


SN75189A 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


Vo—Output Voltage—V 





Vi—Input Voltage—V 
















FIGURE 6 
INPUT THRESHOLD VOLTAGE INPUT THRESHOLD VOLTAGE 
vs 
FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
20 one 
Secperee 
18 SN75189A VT+ 
a ° ‘ 16 ae | | | 
is ae eee ee 
3 3 12 | I= =a 
3 3 1.0 | Su7509 _vr+ {| |_| 
8 
E fe a 
E Pigg We | 
oe (ee Ee ee 
0 oLmars | Tt ft tt 
0 10 20 30 40 50 6 70 8 23 4 6 6 7 8 9 10 
Ta—Free-Air Temperature—G Voc—Supply Voltage-V 
FIGURE 7 FIGURE 8 
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TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 


TYPICAL CHARACTERISTICS 


SN75189 SN75189A 
NOISE REJECTION NOISE REJECTION 


al HT Re a eam 










































5 5 Wy, 
AALLIIN LV ed NTI er Ut 
1 ATIIN im 1 LM NAS 
EDN etale LANNE 
Cc 





iicljan l 


LEST a a 





0 0 
10 40 100 400 1000 400010000 10 40 100 400 1000 400010000 
ty-—Pulse Width—ns tw—Pulse Width—ns 
FIGURE FIGURE 10 
INPUT CURRENT 
vs 
INPUT VOLTAGE 
10 










ae 
allel 
aes 
aa 
Ae) 
oe 
pZ8nnnn 
bee raidea cl 
I OG 


—25-20-15-—10 -5 O 5 10 15 20 2 
Vi—Input Voltage—V 
FIGURE 11 


1j—Input Current—mA 
I 
nN oO 
ie Sie ae 
\ 


NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of the 
output level. 
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INTERFACE 


~_eee m ee oe 


LIKLUITS 





Plug-in Replacement for SN75107A, 
SN75107B, SN75108A, SN75108B 
with Improved Characteristics 


+10 mV Guaranteed Input Sensitivity 
TTL Compatible 
Standard Supply Voltages ...+5 V 


Differential Input Common-Mode 
Voltage Range of +3 V 


Strobe Inputs for Channel Selection 
‘207 and ‘'207B Have Totem-Pole Outputs 
‘208 and ‘208B Have Open-Collector Outputs 


“‘B'’ Versions Have Diode-Protected Input 
Stage for Power-Off Condition 


Sense Amplifier for MOS Memories 
@ Dual Comparator 
® High-Sensitivity Line Receiver 


description 


The SN75207, SN75207B, SN75208, and SN75208B 
are pin-for-pin replacements for the SN75107A, 
SN75107B, SN75108A, and SN75108B, respectively. 
The improved input sensitivity makes them more 
suitable for MOS memory sense amplifiers and can 
result in faster memory cycles. Improved sensitivity 
also makes them more useful in line receiver 
applications by allowing use of longer transmission 
line lengths. The ‘207 and ‘207B each features a 
TTL-compatible active-pull-up output. The ‘208 and 
‘208B each features an open-collector output that 
permits wired-AND fogic connections with similar 
output configurations. These devices are designed for 
operation from 0°C to 70°C and are available in the 
ceramic dual-in-line (J) package or in the plastic 
dual-in-line (N) package. 





TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 
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JORN 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


INPUT INPUT OUTPUT STROBE 


Vec+ Vcc— 2A 2G 


INPUT INPUT NC OUTPUTSTROBESTROBE GND 
1A 1B 1v 1G s 





NC+No internal connection 


FUNCTION TABLE 
DIFFERENTIAL 
INPUTS 
A-B 


Vip = 10 mV 


Indeterminate 
H 


H = high level, L = low level, X = irrelevant 


The essential difference between the unsuffixed and ‘’B’” versions can be seen in the schematics. Input-protection 
diodes are in series with the collectors of the differential-input transistors of the “’B’’ versions. These diodes are useful 
in certain “party-line” systems that may have multiple V¢c+ power supplies and may be operated with some of the 
Vcc+ supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input 
circuit connected to that supply would be as follows: 


Ne EL. 


UNSUFFIXED VERSION 


“B” VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. 
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TYPES S$N75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 





design characteristics 


The ‘207, '207B, ’208, and ‘208B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level differential signals 
in the presence of common-mode noise and variations of temperature and supplies. Dc specifications reflect worst-case 
conditions of temperature, supply voltages, and input voltages. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity (3 millivolts 
typical) is particularly important when data is to be detected at the end of a long transmission line and the amplitude of 
the data has deteriorated due to cable losses. The circuits are designed to detect input signals of 10 millivolts (or greater) 
amplitude and convert the polarity of the signal into appropriate TTL-compatible output logic levels. 


schematic (each receiver) 







(14) 
Yoo: ——_ o_o 8S I OO 
14,9) OUTPUT 
Y 
(1, 12) 
A 
INPUTS 
(2,11) GND 
B 
(5. 8) stROBE 
COMMON 
TO BOTH 
RECEIVERS 
¥ (6)_ STROBE 
cc- Ss 





TO OTHER RECEIVER 


*R =1kQ for '207 and '207B, 750 2 for ’208 and ‘208B. 
NOTES: A. Resistor values shown are nominal and in ohms, 
B. Components shown with dashed lines in the output circuitry are applicable to the ‘207 and ’207B only. Diodes tn series with 
the collectors of the differential input transistors are short-circuited on ‘207 and ’208. 
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TYPES SN75207, SN75207B, SN75208, SN75208B 


@raer ABANnIIFIFnAe ENA 
VUAL VEIWVE AIT LE bLte 


BANC BAPRANDICG 
OWI Wives IVILIVIVINILG 


OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+(seeNote1) ......4. 
Supply voltage VcC— 6 7 wee tt 
Differential input voltage (see Note2) ..... 
Common-mode input voltage (see Note3) ... . 
Strobe input voltage 1... 1... 6 ee ee 
Continuous total dissipation ......4.. 

Operating free-air temperaturerange ...... 
Storage temperaturerange ......4.4.4.. 


recommended operating conditions (see note 4) 


Supply voltage Vcc+ «2 1 1 eet ee ws 
Supply voltage VcC— «6 ww we et ew 
Low-level output current, IOL « « . 2. . «+ «6 
Differential input voltage, V|p (see Note 5) . . . 

Common-mode input voltage, Vic (see Notes 5 and 6) . 


Input voltage range, any differential input to ground (see Note 5) 


Operating free-air temperature, TA.» +--+ +s - 


tthe algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic voltage 
levels only. 


NOTES: 


1. 


All voltage values, except differential voltages, are 
with respect to network ground terminal. 


. Differential voltage values are at the noninverting (A) 


terminal with respect to the inverting (B) terminal. 


« Common-mode input voltage is the average of the 


voltages at the A and B inputs. 


. When using only one channel of the line receiver, the 


strobe G of the unused channel should be grounded 
and at feast one of the differential inputs of the 
unused receiver should be terminated at some voltage 
between —3 V and3 V. 


. The recommended combinations of input voltages fall 


within the shaded area of the figure at the right. 


. The common-mode voltage may be as low as —4 V 


provided that the more positive of the two inputs 
is not more negative than —3 V. 


e 


e 


e 


e 


e 


Input—A-to-Ground Voltage—V 


.7V 
-7V 
+6V 
+5V 
. 55V 
. ee ee ee 600 mW 
we ee ~ O°Cto 70°C 

. -65°C to 150°C 


e¢ © © @© e © e © 2# @ © © #@ © © 


eo @ #@ @© @ @ © @€ © @ @ e @ #@ @ 


e © e ee 6 © @ © 6€ @ © #@ @ @ @ 


MIN NOM MAX UNIT 
= 4.75 5 525 V 
oe —4.75 -+5 -525 Vv 
P ew —16 mA 
JF aig —5t 5 V 
eo sgh 3 OV 
a. 60—5T 3 OV 
. 0 70 °C 


RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES 





-5 -4-3-2-10 1 
Input—B-to-Ground Voltage—V 


2 3 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 





definition of input logic levelst 


ViDH _ High-level input voltage between differential inputs | oot 
VIDL Low-level input voltage between differential inputs f B01 
ieee ay NS 














ViHis) High-level input voltage at strobe inputs 


ViL(s) Low-level input voltage at strobe inputs 





tThe algebraic convention, where the more positive (less negative) limit is designated maximum, is used in this data sheet with logic input 
voltage levels only. 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


‘207, '207B ‘208, ‘2088 
RENN rere TROT CONDITIONS! MIN TYP8 MAX|MIN TYP8 MAX 
High-level Vip=5V 30 75 30 75 
oe Vip=—5V 30 3075 
Low-level PH 
ie : Vecs = MAX = 
input current Vip=5V 
High-level input current |Vccs =MAX,  ViH(s) = 2.4 V a) 
into 1G or 2G Vecs = MAX, Vins) = MAX Vcc PY 










Cc 
= 
4 


GaGa 





I 
= 





= 
E 








pA 
H 
Low-level input current Vv MAX Vv 0.4V A 
IL into 1G or 2G cCt ; IL{S} * ©: 2 
High-level input Vecs =MAX, Vin(s) = 2.4V a: 
H current into S Voc: = MAX, Vins) = MAX Voce co. en el 
© | a 

















VIDH = 10 mV, 









1oH = —400 nA, Vic =-3Vto3V 


\ Low-level input y ase j we 
current into S CC ' IL(S) = Q. 
Vv bad N =Q, 
VoH High-level output voltage ccz=MIN, Vitis) =0.8V, 
V = | = Bae 
V Low-level output voltage | °C* MIN, — ViH(s) = 2 V, VIDL=—10 mV, 
loL=16mA, Vic=-3Vto3V 


I 
{ 
L 
OH High-level output current |Vccs = MIN, VOH = MAX Vcc+ 
s 


N 
ao 


N 
a 


fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
§ All typical values are at Vecs = 5 V, Voc = -5 V. Ta = 25 Cy 
{Not more than one output should be shorted at a time. 


Short-circuit Vv = MAX 18 70 A 
0 output current4 asi 7 : e 


Supply current from % a iay . me 
* Voce, outputs high cCt » Ta 


Supply current from 


CCH 








ICCH Voc: =MAX, Ta=25°C 


7 4 








~ Vec., outputs high 





switching characteristics, Vcc+ = 5 V, VcCc~=—5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 










°207, ‘207B ‘208, '208B UNIT 
MIN TYP MAX}|MIN TYP MAX 
























tPLHID) Propagation delay time, !ow-to-high-level output, Swf ow 
from differential inputs A and B 

tPHLID} Propagation delay time, high-to-low-level output, a ao 
from differential inputs A and B Ri = 470 2, CL = 15 pF, 
Propagation delay time, low-to-high-level output, See Figure 1 

*PLH(S) from strobe input G or S Sa] arf me | 

tPHLIS) Propagation delay time, high-to-low-level output, a ae 
from strobe input G or § 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 





Voce 


p------l------ “| 


DIFFERENTIAL 









INPUT a 1A | OUTPUT 
nS 
PULSE O O 
GENERATOR O 
(See Note A) me 15 pF 
(See Note C) 
! 
J 
| 
| O <= (See Note D) 
O O 
+40 mV © B| 


0 50 02 L_ 





OUTPUT 
CL 
STROBE 15 pF 
INPUT (See Note C) 
{See Note B) 
PULSE = = 
GENERATOR 
(See Note A) 
TEST CIRCUIT 


e—_—_—e———— eee 40 mV 





| 
| 
aa ‘wi | -—— tw2 ——7 











STROBE | | 
INPUT | —>| Perea 
GorS tPHL(D) > 6 l OV 
| | teLHis) > c= —1 fe tPHLIs) 
VOH | C7 You 
OUTPUT | 
Y 1.5V 
’vo.-—--—- VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoyz = 50 &%, tr <5 ns, te < 5 ns, tyy = 500 ns with PRR = 1 MHz, 
tw2 = 1 Ws with PRR = 500 kHz, 

Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B are 
being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

C. Cy includes probe and jig capacitance, 

D. All diodes are 1N916. 


FIGURE 1—~PROPAGATION DELAY TIMES 





TEXAS INSTRUMENTS 267 


INCORPORATED 
POST OFFICE 8OX 225012 @ DALLAS, TEXAS 75265 


TYPES $N75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


TYPICAL APPLICATION DATA 


STROBES 




















INPUT ounut 
FROM SN75361A MOS MEMORY | aad 
TTL or | 
SN75452B 
1/2 ‘207, '207B | 
or 
DYNAMIC RAM) Vret | 21208 2088 | 
ADJUSTMENT [_ | 
DRIVE MEMORY SENSE 
FIGURE 2—MOS MEMORY SENSE AMPLIFIER 
RECEIVER 1 RECEIVER 2 RECEIVER 4 
ee ae = Be {> 
STROBES STROBES TRANSMISSION LINE HAVING STROBES 


CHARACTERISTIC IMPEDANCE Zg 


LOCATION 2 


RT = 4 ORIVER 1 DRIVER 3 DRIVER 4 


DATA INPUT 2 is 2) > pe) S B > i 


INHIBIT |) 5 > |) 


LOCATION 1 LOCATION 3 LOCATION 4 


oD 
> 


Receivers are '207, ‘207B, ‘208, or ‘208B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 


FIGURE 3—DATA-BUS OR PARTY-LINE SYSTEM 





PRECAUTIONS: When only one receiver in a package is being used, at 
least one of the differential inputs of the unused 
receiver should be terminated at some voltage 
between —3 volts and +3 volts, preferably at ground. 
Failure to do so will cause improper operation of the 
unit being used because of common bias circuitry for 
the current sources of the two receivers. Strobe G of 
the unused channel should be grounded. 
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oy TYPE wA963GAC 


DUAL LINE DRIVERS Will AUJUSTABLE SLEW HATE 


BULLETIN NO. DL-S 12774, OCTOBER 1980 





JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 
e Meets EIA Standards RS-423, RS-232C, and Vecs 1Y 2Y. “Vcc- 
Federal Standard 1030 


e Slew Rate Control 

e Output Short-Circuit-Current Limiting 
e Wide Supply Voltage Range 

e 8-Pin Dual-In-Line Package 


e Designed to be Interchangeable With 
Fairchild 9636A 


WAVE-SHAPE 1A 2A GND 
CONTROL 





description 


The uA963GAC is a dual single-ended line driver designed to meet EIA Standards RS-423, RS-232C, and Federal 
Standard 1030. The slew rates of both amplifiers are controlled by a single external resistor, Rys, connected between 
the wave-shape-control terminal and ground. Output current limiting is provided. Inputs are compatible with TTL and 
CMOS and are diode-protected against negative transients. This device operates from +12 volts and is supplied in an 


8-pin dual-in-line package. 


The uAS636AC is characterized for operation from O°C to 70 GC, 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
Vec+ a Vcc+ 


CURRENT CURRENT 
SOURCE SOURCE 


OUTPUT 





Copyright © 1980 by Texas Instruments Incorporated 
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TYPE wA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Positive supply voltage range, Vcc+ (see Note 1) ow we ee ewe ec eee eee eee ese eeeeeees§ VOC tO 15V 


Negative supply Voltage range, VCC— eee ee ce ete ec eee et eee eee ress eeas eevee ieee 0.5V to—15V 
QUTPUEVOITAGe: ccelisieceseices sab pices Sco 6. ite oie Sense case gle eS elbie 64's ede wwe, eee eee IBV 
Output current .....e.eeeee bale carecte yen, @iaSerie Se. {eee aliece lio wie alle “el oheiiece lalate ennceue ace avereieravere: eat doo MA 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JG package ........ 825mW 

Ppackage ........ 1000mW 
Operating free-air temperature range... ee cee cc cc cece cece cece ees sececcceeseses OC to 70°C 
Storage temperature range .......... eee ere rare ree i fel Seca oy eewe eile cenere el@nereiesacec elas —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG package... eee ceccecereeseess BO00C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Ppackage «esses eee ececceceees 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, derate at the rate of 6.6 mW/C for the JG package and 8.0 mwW/‘C for the 
P package. 


recommended operating conditions 


min nom max fount 
Positive supply voltage, Vcc+ | 108 12 132 | v_| 


Negative supply voltage, Vcc— —108 -12 —13.2 
Operating free-air temperature, Ta i a 


0 
Wave-shaping resistor, Ryws 10 1000 


electrical characteristics over recommended range of free-air temperature, supply voltage, 
and wave-shaping resistance (unless otherwise noted) 


IN| TYPtT MAX 
PARAMETER TEST CONDITIONS Aan UNIT 
(See Note 3) 


eee 
Vit Low-level input voltage | ——SSS—S—SCSCSCSSSSSCSSCSTTCSCSY i 

1K poweHtsmA tt = TV 
ar ps 56 6 | 


Vv Input clamp voltage 
R_=SkA to ground [566 6] V 


VoH High-level output voltage 
Ry = 450 & to ground 


























































RL =e -—6 —5,7 —5 
VoL Low-level output voltage Vij=2V Rx, =3 k& to ground —6 —5.6 5 Vv 
Ri. = 450 2 to ground -—§ —-54 —4 








Via2aV eee 10 
ius” vellehdevelapareanent EE ee ca 
Nit Low-level input current V,;=04V -20 -80 





Output current (power off) Vecs = 0, Vo=+6V +100 


lo 
Vy=2V 
! Short-circuit output currentt 
hdl tia 
R ~ 


RL = 4608 


! Positive supply current Voo™ #12, Vir ON 
pe : Rws=100k2, Output open 











Veco =+112V, Vv, =O0V, 
Rws = 100 kQ, 






loc Negative supply current 






Output open 





tan typical values are at Veco?12V, Ta = 25°C. 

ENot more than one output should be shorted to ground at a time, and duration of the short-circult should not exceed one-second. 

NOTE 3: The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used in this data sheet for logic 
voltage levels, e.g., when —5 V Is the maximum, the minimum is a more-negative voltage. 
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TYPE wA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 





switching characteristics, Vcc+ = 12 V, TA = 25°C, see figure 1 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
Rws = 10 k2 08 11 1.4 a 


















| | R=450%, | Rws= tone | 8 i114 | 
Transition time, low-to-high-level output 
enn 2 en CL = 30pF Rys = 500 ka 40.55.70 









|Caws=tma | 80 —a10 40 
Ryws 7 10 k2 08 1.1 1.4 
us 











t Transition time, high-to-low-level output RE too et: Bws = 10058 p14 
THE eet ase a Cy = 30 pF Rys = 500 kn 40.55.70 






Rws = 1MQ 80 110 140 








PARAMETER MEASUREMENT INFORMATION 


Vcect+ 
———3V 
INPUT 
INPUT PE. ° OUTPUT (See ty Aan 
OV 
502 Ri CL= 
30 pF 
(See Note a) 90% 90% ——=— VoH 
OUTPUT 
10% 10% fy voy 
Vcc— THLE —] ke tT LH 
i | 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: a. C_ includes probe and jig capacitance. 
b. The input pulse is supplied by a generator having the following characteristics: tr < 10 ns, tg = 10 ns, Zoy_¢ = 50 2, PRR = 1 kHz, 


duty cycle = 10%. 


FIGURE 1 — TRANSITION TIMES 





TYPICAL APPLICATION DATA 


12V TWISTED PAIR 5V 
OR 
FLAT CABLE 





FIGURE 2 — RS-423 SYSTEM APPLICATION 
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TYPE uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 


OUTPUT VOLTAGE 


vs 
INPUT VOLTAGE 


— Output Voltage - V 


V1 — Input Voltage - V 


FIGURE 3 


OUTPUT CURRENT 


vs 
OUTPUT VOLTAGE 
(POWER ON) 









a 
Pt A | 
ERE ERA 


—50 
-10-8 -6 -4 -2 0 2 4 6 8 10 
Vo — Output Voltage — V 


FIGURE & 


tTLH. tTHL — Transition Times 





TRANSITION TIMES 


ve 





INPUT CURRENT 


vs 
INPUT VOLTAGE 


Vece = 212 V Yt ty yn 
mene | PaaS 


ee a el 
PE ret ATI 
PT TT 
aes 


ty — Input Current — pA 





23 4 6 67 8 
Vi ~ Input Voltage ~ V 


FIGURE 4 


OUTPUT CURRENT 


vs 
OUTPUT VOLTAGE 
(POWER OFF) 





: ee 
A=25C 
dE al 


to — Output Current — ZA 
8 


100 
~10-8 -6 -4 2 0 2 4 6 8 10 
Vo — Output Voltage - V 


FIGURE G 


WAVESHAPING REST AECE 








> Coot an 
zal 


0.01 0.04 0.1 04 1 





















4 10 


Rws — Waveshaping Resistance — VQ 


FIGURE 7 
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INTERFACE TYPE wAQK37AC 
f] CIRCUITS DUAL DIFFERENTIAL LINE RECEIVER 


BULLETIN NO. DL-S 12775, SEPTEMBER 1980 





JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
e Meets EIA Standards RS-422A and RS-423A ; 5 
@ Meets Federal Standards 1020 and 1030 NNY INV. INW. INV 
INPUT INPUT INPUT INPUT 
e Operates from Single 5-V Power Supply 
e Wide Common-Mode Input Voltage Range 
e High Input Impedance 
e TTL-Compatible Outputs 
@ High-Speed Schottky Circuitry 
e@ §8-Pin Dual-In-Line Package 
Vec 1 2 GND 
eas OUTPUT OUTPUT 
description 





The uA9637AC is a dual differential line receiver designed to meet EIA standards RS-422A and RS-423A. ft utilizes 
Schottkyt circuitry and has TTL-compatible outputs. The inputs are compatible with either a single-ended or a 
differential-line system. This device operates from a single 5-volt power supply and is supplied in an 8-pin dual-in-line 
package. 


The uA9637AC is characterized for operation from 0°C to 70°C. 
schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
Vcc 


Vec 
50 2 NOM 


OUTPUT 


CURRENT 
SOURCE 





Copyright © 1980 by Texas Instruments Incorporated 
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TYPE uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vag (see Note 1) whalseeiiece welenasecderetore ae leb ete a eg wares watiee eae =OOV to 7 V 
INPUT Voltage: “oie es. dev cua via Wie ete. Ses aoa ava eda bts a wha a wba e ale ee eta dose alee eek ehilawee> 1S V 
Differential input voltage (see Note 2) wc ce ccc cee cet cee ree rere ec cscreeccceestceceseeoee L£1BV 
Output voltage (see Note 1) cases cece rc crec rece ccetrcsrscccecseverssevsteoes ~O5VtO5.5V 


Low-level output current e@e#@eseeoe*e oe eee eee eer eenone ew eooweemeaneweeseewmerawmeeaeaeweewnevooaeeweereneanee 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 
SG package .ceseseveseees 825mMA 


Ppackage .sseecsseeseees 1000MA 
Operating free-air temperature range 9 we ee eee cece eect reretsecseecscecessseesess OCtO70°C 
Storage temperature range: sa obs-acisheeudscuwtuue ds sae Rew ereeee cede se eevese 05 Cte 150 C 
Lead temperature 1/16 inch (1,6 mm) from case for GO seconds: JGpackage .ssecceccceeceevasee B300C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Ppackage ..scessesscseeceveces 260C 


NOTES: 1. All voltage values, except differential-input voltage, are with respect to the network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the JG package to 528 mW at 70°C at the rate of 6.6 mW/°C and the P 
package to 640 mW at 70°C at the rate of 8.0 mW. In the JG package, UA9637AC chips are glass-mounted. 


recommended operating conditions 


| MIN NOM MAX_| UNIT | 






Supply voltage, Vcc 4.75 5 5.25 
Common-mode input voltage, V} 


Operating free-air temperature, TA 0 25 70 


electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, and 
operating free-air temperature (unless otherwise noted) 











MIN TYPt MAX 
PARAMETER TEST CONDITIONS Ele neon UNIT 
VT Threshold voltage (Vt+ and VT_} See Note 5 





VOH High-level output voltage Vip =0.2V, lo =—-1mA / 26. 38 | 
VOL Low-level output voltage Vip =—-0.2V, iQ = 20 mA | 0350.5 | 


3550 


TAI typical values are at Voc = 5 V, Ta = 25°C. 
*only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 













NOTES: 4. The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used In this data sheet for 
threshold levels only. 
5. The expanded threshold parameter {fs tested with a 500-2 resistor in series with each input. 
6. The input not under test is grounded. 


switching characteristics, Vog = 5 V, Ta = 25°C 
UNIT 


tPLH Propagation delay time, low-to-high-level output | 158 | ons 
tPHL Propagation delay time, high-to-low-level output CL=30pF, See Figure 1 | 13825 | ons | 
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TYPE sAQG27AC 


sruw 


DUAL DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 
Vec+ OUTPUT Voc— 


40.5 V——— 
INPUT 50% 50% 
(seeNoteB) f 
-0.5V : 1 
ret—e| toy htt tee 
a 
t 
CUTE 15V 15V 





TEST CIRCUIT VOLTAGE WAVEFORM 


NOTES: A. Cy Includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: tp < 5 ns, te = 5 ns, PRR = 5 MHz, duty cycle = 10%. 
FIGURE 1—TRANSITION TIMES 


TYPICAL CHARACTERISTICS 


t 


OUTPUT VOLTAGE OUTPUT VOLTAGE 


VS vs 
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE 
4 


veorersv] | | | | 


O 
Li tac! le ey eal Dea 







Vo—Output Voltage—V 
Nn 
Vo—Output Voltage—V 





—100 50 0 50 100 
Vio—Differential Input Voltage—mV Vip-—Differential Input Voltage—mV 
FIGURE 2 FIGURE 3 
TYPICAL APPLICATION DATA 
+5V +5V 


TWISTED PAIR 


uAS638AC 


uA9637AC 


FIGURE 4—RS-422A SYSTEM APPLICATIONS 
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INTERFACE TYPE uA9638C 
CIRCUITS © DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 


BULLETIN NO. OL-S 12780, OCTOBER 1980 
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JG OR P DUAL-IN-LINE PACKAGE 
Meets EIA Standard RS-422A ORIEN) 
Operates From a Single 5-V Supply 
TTL and CMOS Input Compatibility 
Output Short-Circuit Protection 


Schottky Circuitry 


Designed to be Interchangeable with 
Fairchild 9638 


description 


The uA9638C is a dual high-speed differential line 
driver designed to meet EJA Standard RS-422A. The 
inputs are TTL- and CMOS-compatible and have 
input clamp diodes. Schottky-diode-clamped 
transistorst are used to minimize propagation delay 
time. This device operates from a single 5-volt power 
supply and is supplied in an 8-pin dual-in-line package. 


The uA9638C is characterized for operation from 
0°C to 70°C. 





schematics of inputs and outputs 









EQUIVALENT OF EACH INPUT 





TYPICAL OF ALL OUTPUTS 





vec 


4kQNOM 


962 
OUTPUT 


absolute maximum rating over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1)... ee ec cee cece cece cece reese eeeeeeesees§ “OSVtOTV 
Input voltage range 2... wee ee wee e cece wre c ees ‘ $s) hei Bae RS teleze eccecccecceses§ “OSVtO7V 
Continuous total dissipation at (or below) 25°C free-air fenineratire (see Note 2): wc ccc cece eseeee 800MmW 
Operating free-air temperature range oe eee eee cece ccc cc ec cece cece cccccsscvssesess OCto 70°C 
Storage temperature range .....cccecceccccce peas ececccccvescccsccesers =69 Cto 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 30 seconds: JG package 5... cee eccccccecscees SOOC 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Ppackage os . ee ceececccccccescess 260C 


NOTES: 1. Voltage values except differential output voltages are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Table. 
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TYPE wA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 





DISSIPATION DERATING TABLE 


POWER DERATING 
RATING FACTOR 


PACKAGE 


JG (Glass-Mounted Chip) 6.6 mwW/C 
P 8.0mW/C 





recommended operating conditions 


ia TT 










Supply voltage, Voc 4.75 5 5.25 


High-level output current, IoH a) 
Low-level output current, lo. Pin ec EOD 


Operating free-air temperature, TA 0 70 | °c | 













[Vin High-level inputvoltags. =| SSCS. | 2k Cd Vd 

Vit Low-level input voltage aaa ee 

ViK Input clamp voltage Voc =4.75 V, 1)=—-18mA Pt = .2[ Ve] 

. Veon475V,  Vin=2V, [lon=-10ma [25 38 «| 
vi =08V Pion=—40mA——d| 2 *S 


OH 
Vcc =4.75V, Vin=2V, Vi_t=08V, 
Vv Low-level output volt 
OL Ow-level output voltage foL =40mA 
Vop1! _ Differential output voltage Voc=5.25V, Io =0 2Vop2 
Vopa2l Differential output voltage Pp o2 


ANop| Change in magnitude oft 
differential output voltage 
Voc Common-mode output voltage 8 
Change in magnitude of 
common-mode output voltage 
PVorsv dT Ci _—00| 
Veo, PVo=—025V_ [| 0.1 ~100] HA 
PVo=—025Vie6V | #100 
[Wee=525V, Vi-55VSSSSCS~CS~dSCSC*‘“‘*‘“*~*~*~*OYSCVKA 
i High-level input current | Vcc=5.25V, _Vin27V_SSSSSCSC~dSSSSSCSC~«S A 
Ne Low-level input current Vcec=5.25V, V,;=0.5V p= 200] HA | 
|=50 150 
| 45 S| mA 







High level output voltage 





e 















< 











Voc = 4.75 V to5.25V, RL =100Q, See Figure 1 


< 





4Nocl 





Le 










lo Output current with power off 




















Short-circuit output current? Vcc = 5.25 V, 
All inputs at 0 V 


No load, 


Supply current (all drivers) Veco = 5.25 V, 








T Alt typical values are at Vog = 5 Vand Ta, = 25°C. 

fa MVoplandA Noclare the changes in magnitude of Vop and Voc, respectively, that occur when the Input Is changed from a high level toa 
low level. 

SIN EIA Standard RS-422A, Voc, which is the average of the two output voltages with respect to ground, fs called output offset voltage, Vos. 

Voniy one output at a time should be shorted and duration of the short-circuit should not exceed one second. 
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TYPE uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 





switching characteristics, Vec =5V,TA=25°C 


PARAMETER TEST CONDITION MIN TYP MAX | UNIT 










Diferentia-output deloy time 015 fs 
CL = 15 pF, Ri = 100 2, 
a Differential-output transition time ) 1015] ons | 
See Figure 2 
Skew a ae A 








PARAMETER MEASUREMENT INFORMATION 


502 


L) 
502 V 


FIGURE 1— DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


INPUT 


LY 






Y OUTPUT 





DIFFERENTIAL 
GENERATOR OUTPUT 


(See Note A) 








Z OUTPUT 





Cy = 15 pF 
_ CL {See Note B) : 
= om me == VOH 


Y OUTPUT 50% 50% 
! ‘ VoL 


ve-er-Skew Skew ee 


i ; ' VOH 
ZOUTPUT 50% 50% # 
— am» on -VOL 


TEST CIRCUIT VOLTAGE WAVEFORM 


NOTES: a. The input pulse generator has the following characteristics: Zgyy = 50 2, PRR = 500 kHz, ty = 100 ns, ty = < Sans, 
b. Cy includes probe and jig capacitance. 


FIGURE 2 — SWITCHING TIMES 


Ree ere eee ae ee eee ee ee ee a I Be TT a I EE ES I I I Oe I TE OT, 
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introduction 


The systems designer is constantly faced with the problem of interfacing subsystems and of transmitting data over a 
distance, whether it is a few inches on a circuit board or many feet to another unit in the system. The quality of the 
signal reproduced in the receiving unit is dependent on: 


A. Transmission line characteristics 
1. Length and attenuation 
2. Geometry (single wire, coaxial, parallel wires, twisted pair, shielded or unshielded, etc.) 
a. Characteristic impedance and line termination 
b. Distributed capacitance and inductance 


B. General layout and noise environment 


C. Receiver characteristics 
1. 'tnput impedance 
2. Sensitivity, hysteresis, and input threshold 
3. Frequency response (switching time) 


D. Driver characteristics 
1. Output impedance 
2. Output peak current capability 
3. Frequency response 
2 
period 





E. Bit rate and pulse duration (vi rate = 
The impact of many of these factors is discussed on the following pages and in several data sheets. Other applications 
where line circuit characteristics can be used to advantage are also discussed. For convenient access to all the 
application information in this data book, a topical index is provided on the next page. 


additional circuit design information 


Bulletin CA-130, Line Drivers and Receivers: SN55107 Series, and Bulletin CA-146, Data Transmission with SN55107 
Series, are available from Texas Instruments upon request. 


The Texas Instruments videotape course ‘‘Linear and Interface Integrated Circuits” is available for a nominal fee. 
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INDEX TO APPLICATION TOPICS 


Interfacing to IEEE Standard 488 GPIB ........ eeceenece beetles Meeeis ehsev’a's cousviaeuenn'e g ahataieue leis ei ace ease 14 
EIA Standards: «c-stcces. foe Osea cased Sak ve, Gaye ceive fo sorb e Wrenn Wee. erase were. d ATO ete eelieue ere ehe o eferere ete ecehare 16 
Party-line system for quadruple bus transceivers ........05200086 Breech el ed kn oie ede te rele e baw elev e ohese%s 42 
Party-line operation for drivers with 3-state outputs ........ cee eeee bi alie at Boge 10S esa os ete Ses feiee Teco en ene 48 
Basic balanced-line transmission system = 6 we we ee we rere eee cece ee reenter e renee e neces 73, 84 
Party-lime:SyStery:) co oie f ss ei ones eee Sie eee elaine ce bse Sieve la aie ee tese ete @ owe sel we Geeta vere. Feta ... 73,84, 268 
Unbalanced or single-line systeMS 2... cc cece reer cetera cence renee nrc ere sewer nssaeee 74, 124 
Dot-AND Connections 6.6:0-sc0c ses eo Sob cee eee eee see eee eRe eee eee eee ee RO OO eee Oe ees 74 
Increasing receiver common-mode input voltage range... ec eee cere ee cee ee ene eee ee ere tesrnes 74 
Furriace COMtHON © <conei io 5te-eire ieee aliens wt oa 26 va Sw 8Li as Bi]: Ble ab. bus 1 avg ta eee a ate Dane clay Wi alee 8 la ea ewe 76 
Dualidifferential.comparator: — os: oc eiere soe erate Cis aye eevee 5 BIS Wie eB erle ce shia Je, aie we evel ee we ere Sel 77 
Repeater'for long limes: —s.cre a levede cs eee ce ae a esa es Wide wwe Wi Bade a Sra She 0 Wire We. wile ea wi olla we ave be 77 
Window:detectoOr ci..sse sed oes: Glos eed Wis erie Sols ee slentees SNES avers ere eee lere wile Rae care Sravieiesaretela ate ‘ 77 
Temperature controller with zero-voltage switching ....... ae eR RT ae er eee ere Oe TC 78 
Pulse:control:circuit: ve scesse. oes shave een. ee Se weal eas WS hese we eran is SOY ale atlnc 6, Soe fe ereaeer ere Sele eNats 84 
Balanced party-line system 2... 2... ccc cee eee ees ea aid eee ae ete ease accreted WA ie hy 8 tees 104 
Single-ended party-line Circuits 2... Lc ec cee ec ce we wee ee re et eee eee eee ee eee eee eeene 118 
Pulse-Squaring CirClit: © o. 6. cos be wee wreck Beant bce ie 8) be eevee eve Soap 0 lo wie 6 ace bl e8 Wosle ale ere bs Sia 118 
Voltage waveforms on unbalanced transmission lines 6. we ec ee ec ee ee ee ree bie isie ete w Reem» G2 
Line receiver circuit with adjustable voltage reference 1.2... cccccccecrscceeseesesseeseeee 150, 170 
Schmitt trigger circuit ....... i Bina oics abe peYovbieGe-iecape dt cue tae Sotirema Ware Ste Sree lel etetocate token: © i aaah ee Gus ‘ghia 151 
Gated:Oscillator suc 'is ee eis’ ebnace aie a Saeco si aie So UR G dpe cal Seth ite vias a dora a eee ee ers si'e toys “eiecelavesene: alee 151 
Level .etectot. © <e:iteces sce eleca ce fed So Siew 6 eile we Depew ahve 16 fe eo eee el oslo ela aoe SOs Siw soe aor ere vedere etene gee 152 
interface circuits for MILSTD 188C  ........... davies Braye eine Gi sivena: GUS ve Faisaie (dato tehoseles ote! a erates 156, 162 
Interface circuits for EIA Standard RS-232-C gg te ew ew es Sleds: of el-e Tele w'aile te: ois “ening ceeeccees 162, 258 
Balanced Bus Transmission with up to 32 driver/receiver pairs .......2cceececee ese re ».- 209 
Differential line extender (Transceiver) .... cece crew cece ccc eecees Sua bs Weed for aa, alin caace ete ore Je .« 240 
Differential-line transmission using SN75182 and SN75183 6 we ee ee mee eet ete tere ees eene 251 
Logic'translator Circuit... seeds: oes o, yikece eo oe ha xe WW deel ws Hibsere ew oleae, @.6! eveus 8 SU8L 8. wie oboe e BNaLe . 258 
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RS-423 system applications ........6+ Sack alo Osa oS Gh cw 28 ~weire Tee #S AG, OOO bese ecw BUD wei tare ew belie Ne eine: a ite . 271 
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line terminations 


The voltage across an impedance terminating a transmission line is a function of the real and imaginary components of 
the impedance, the characteristic impedance of the line, and the incident power. When the impedance is a pure 
resistance (see Note 1) and the transmission line is ideal, then: 


RL—-Zo\2 
Pp =p;( ——<2 (1) 
Pi—> RL+Zo 

_— Ri —Zo\2 

ce PL =P; —PR=P) ]1— bia (2) 
RL+2Zo 
Zo Rt 
VL=/PLRL = [1,2 Ri2 (3) 
where 
- - Py = incident power P_ = power delivered to Rt, 
eee PR = reflected power ZQ = line characteristic 


RL = load resistance impedance 


When Rx, = Zo, the numerators of the fractional terms in Equations 1 and 2 become zero and the reflected power is 
zero. With reflections reduced to zero, one source of signal distortion and noise is eliminated. Equation 3 shows the 


relationship between PL, RL, VL, and IL. 


In line circuit design RL is a lumped value representing the combination of a termination resistor and the input 
resistance of a line receiver. 


P|} —» Cg en ee 
<a— PR | 


Zo RT | Rin | 
| LINE | 
| RECEIVER | 
i oe 


FIGURE 2 
When Rin > RT, the incoming signal power and noise power are shunted to ground by RT, decreasing the effective 
power to the input of the receiver. 


(4) 





NOTE 1: The assumption that the terminating impedance is a pure resistance simplifies this discussion. !n practice, the reactive components of 
impedance can usually be neglected. 
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line terminations (continued) 


Figure 3 illustrates how much the line length versus bit rate boundary for acceptable TTL signals was affected by 
variation of the termination resistor values, Case A clearly provides the best capability for high bit rates and long 
transmission lines, while Cases B and C show irregularities primarily due to reflected signals. 


LINE LENGTH CAPABILITY 
vs 
BIT RATE 





10 
0.10204 1 #2 4 «210 20 40 100 
Bit Rate—Mb/s 


Veco =5V Vec=5V 














DRIVER 
SN75123 


RECEIVER 
§N75125 


TTLIN 
50% Duty Cycle 





FIGURE 3 


4v 
Driver . 
Input | 
OV 


The voltage waveform for Case C at a line lenath of 
50 feet shows a large negative transient in the receiver 
output due to a reflection. At 10 feet, the bit rate 
capability (see Figure 3) has increased to 45 Mb/s 
compared to 47 Mb/s for Case B. av in 


Receiver 
Output 


50 ns/div 
Bit Rate = 5.4 Mb/s 
Line Length = 50 feet 

VOLTAGE WAVEFORM 
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line terminations (continued) 


The waveforms below offer an interesting comparison of the driver input signal to the resulting signals that appear at 
the receiver input and at the receiver output. The circuit of Figure 3 with 100 feet of line and a bit rate of 2 Mb/s was 
used. Note that the pulse duration for Case D receiver output is much shorter than the apparent duration of the input 
pulse. Case C, with somewhat less distortion, produces input and output pulse widths of about the same value. 


VOLTAGE WAVEFORMS 


INPUT TO DRIVER 





4Vv 


Receiver | 
Input 


3V 


OV ip ov 










CASE C 
4v avi 
Receiver Receiver} 
Input Input 
ov ov 
av. 





Receiver Receiver 
Output }iee eee Output + 
Vi ov ie 
50 ns/div 50 ns/div 





50 ns/div 
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noise 


The environment of any transmission line will produce noise from many sources. That noise will be transmitted to the 
input of the line receiver and can cause severe signal distortion. The familiar differential-line technique has provided a 
means of reducing the effect of common-mode noise on low-level signals in linear, digital, and rf transmission for some 
time, and is thoroughly discussed in the literature. One method of reducing the common-mode noise on balanced lines 
will be presented in this topic. 


The noise power present on a line terminated in a resistance will act in the same manner as the signal power in 
Equations 1 through 4 under Line Terminations. Specifically, the noise will be shunted to ground and will not provide 
power to the receiver input if the line is terminated in a low-value resistor to ground. Examples 1 and 2 below show two 
typical means of terminating differential lines at the receiver. 


Rin 


LINE 


RECEIVER Rin 






eee eee ee ee eres eee ol 


a 7 
Rp * 20, Rin > Zo Equivalent Circuit of Each Input 


EXAMPLE 1 


Since the shunting resistance, RED + Rijn, is high, most of the noise on each conductor will appear at the receiver input. 


de ee en 





! 
| | 
| | RT 
| Rin | or Rin 
| | RT2 
LINE { 
RECEIVER 
| Rin = = 
Rr2 | = - 
I Equivalent Circuit of Each Input 
ae Ce, | 
ees ee aa 
RT1= RT2.RT1 + RT2=Zo, Rin > Zg 
EXAMPLE 2 


Most of the noise power on each conductor of the balanced line will be shunted to ground by RT1 or Rt? because of 
their low value compared to Rijn. 
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noise (continued) 


Figure 1 below illustrates the effectiveness of the differential-line technique in rejecting noise from an external source. 









INPUT 
Frequency = 0.1 MHz 
0 to 3 V Square Wave 


OUTPUT 





SN75114 SN75115 





2 us/div 


FIGURE 1 
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line length capability vs bit rate 


The data presented in this section is intended to assist the designer who must choose a combination of line driver and 
receiver to meet line length and bit rate requirements. It does not represent the complete set of available options, but 
offers a means of comparison for many device types in typical applications. Each graph is associated with a specific line 
termination scheme, and all measurements utilized Belden #8795 wire as transmission line (see Note 1). 


The duty cycle value refers to the time at TTL high level divided by the period length. 





TTL high 





as 


TTL low 





1 


50% 90% 


}—_—_—_—_——_—————_—_—_—— period length J 


FIGURE 1— PERIOD AND DUTY CYCLE 


Duty cycle and bit rate values will yield the high-level pulse duration by means of the formula: 





: x duty cycle 
bit rate Y 


The data on the following pages was obtained in each case by monitoring the output of the receiver. Acceptable 
waveforms exhibited: 


1. TTL low level less than 0.4 V 
2. TTL high level greater than 2.4 V 
3. No oscillations 


Pulse duration = period x duty cycle = 


Figures 2 and 3 show examples of acceptable and unacceptable voltage waveforms with regard to oscillations of the 
$N75112 driver and SN75207 receiver. 


ACCEPTABLE VOLTAGE UNACCEPTABLE VOLTAGE WAVEFORMS 
EXPANDED VIEW 
‘ ig ia Gas Sei GE — waar 

Driver ! 
Input 

OV 

4Vv— 
Receiver . 
Output 

ov — ae 6h OV, Ce 








1 ps/div ¥ 1 usidiv : 0.1 ps/div 


Bit Rate = 0.3 Mb/s Bit Rate = 0.3 Mb/s, Line Length = 5000 ft 
Line Length = 2000 ft 
FIGURE 2 FIGURE 3 


NOTE 1: Belden #8795 twisted-pair wire is 22 AWG and exhibits the following characteristics: Zo * 100 2, C * 15 pF/ft, propagation 
delay * 1.3 ns/ft. 
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DRIVER APPLICATIONS 

TYPE FIGURE NUMBERS 
SN75109A 4,7 
SN75110A 5,8 


SN75112 6,9 

SN75113 10, 13 

SN75114 10, 13 

SN75116 42 

SN75117 43 

SN75121 31 

SN75123 32, 33 

$N75138 34 

SN75150 37,38 

SN75158 41 

SN75183 11,14 

SN75188 35, 36, 39, 40 
SN75450B 44 

SN75451B 16, 17, 18, 19, 20 
SN75361A 21, 22, 23, 24, 25 
DS8831 12, 15, 26, 27, 28, 29, 30 
DS8832 12, 15, 26, 27, 28, 29, 30 
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RECEIVER APPLICATIONS 


TYPE 
SN75107A 
SN75108A 
$N75115 
$N75116 
$N75117 
§N75122 
SN75124 
§N75125 
$N75127 
§N75138 
$N75140 
SN75152 
SN75154 
SN75182 
$N75189 
SN75189A 
$N75207 
$N75208 


INCORPORATED 


FIGURE NUMBERS 
4,5,6 

7,8,9 

13, 14, 15, 16, 21 
42 

43 

17, 22, 26, 31 

27, 32 

28, 33 

28, 33 

34 

18, 23, 29 

19, 24, 30, 38, 44 
37 

10, 11, 12, 20, 25 
35, 39 

36, 40 

4,5,6 

7,8,9, 41 
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LINE LENGTH CAPABILITY vs BIT RATE 


Vec-=-5V Vect=5V Veoc~=-5V Vect=5V 







Belden #8795 wire 





TTLIN DRIVER RECEIVER TTLOUT 


MEASUREMENT INFORMATION FOR FIGURES 4 THRU 9 



























































DRIVER « « « « 8N75109A DRIVER . se + SN75110A DRIVER ...ee. §SN75112 
RECEIVER SN75107A, SN75207 RECEIVER SN75107A, SN75207 RECEIVER SN75107A, SN75207 
i 4 
=a Ed 
seg nti aN ! 
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«oS 40 Saati ion tiie eeai at 
20 20 CO TE 
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Bit Rate—WVib/s Bit Rate—Mb/s : Bit Rate—Mb/s 
FIGURE 4 FIGURE 5 FIGURE 6 
DRIVER « « « « SN75109A DRIVER .... . SN75110A DRIVER .. eee $N75112 
RECEIVER SN75108A, SN75208 RECEIVER SN75108A, SN75208 RECEIVER §N75108A, SN75208 
Se apeswenss 4 000 Serf 
mea war 4 ooo -—> 
ani 
Buty alli 2000 
is r || rset Os 
é i 1 700 > 
& g % 400 FT 
5 J 2 200 
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a 3 J 400 
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== 40 
ina ’ 
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Bit Rate—Mb/s bi Rate_Mo/s Bit Rate—Mb/s 
FIGURE 7 FIGURE 8 FIGURE 9 
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FIGURE 10 
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LINE LENGTH CAPABILITY vs BIT RATE 


Veo =5V 


DRIVER 


Belden #8795 wire 





RECEIVER 


Vec=5V 
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FIGURE 11 
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LINE LENGTH CAPABILITY vs BIT RATE 
VcciR) 
or 


Vec =5V 


+5V Vec+ Vec— 







DRIVER 
SN75451B 






TTLIN 





RECEIVER 


MEASUREMENT INFORMATION FOR FIGURES 16 THRU 20 


RECEIVER . . . .SN75115 RECEIVER. . . .SN75122 
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ef Seti 
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Line Length—ft 
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FIGURE 16 FIGURE 17 
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LINE LENGTH CAPABILITY vs BIT RATE 


Vec1=5V Vcc2=5V 











DRIVER 


TTLIN SN75361A 


Belden #8795 wire 


Vecir) VREF 





RECEIVER TTL OUT 


MEASUREMENT INFORMATION FOR FIGURES 21 THRU 25 
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FIGURE 21 
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